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PREFACE. 


T HE Laws of Motion, eftabliſh'd by Divine 


Wiſdom in the Nature of Things, are, with- 


out doubt, uniformly and univerſally obſery'd * 


throughout every part of the Creation; and 
conſequently, theſe four great Wheels of Haid Nature; 
which I have undertaken co conſider, viz. Springs, Rain, 
Wind, and Tide; muſt have their conſtant Revolutions 


determin'd by the ſame Laws, and be adjuſted and 


catried on, exactly according to Statical Principles. 
But it is equally certain, that No Man can find out 
the Wirk that God maketh, from the beginning to the end 7 ; 
nor trace the Order of remote Caufes, which lie 
involv'd in endleſs Combinations, to their firſt Ori- 
gin, in the immenſe Regions of Air and Water: where 
fore, being to treat of theſe Effect, which are fo well 
known to us, and lie daily expos'd to our Senſes: I 


ſhall not need to amuſe my Reader with Hypothetical 


Conjectures: grounding my Diſcourſe all the way up- 
on the Things themfelves, or ſuch acknowledg'd Pro- 
perties of em, as are ſufficiencly aſcertain'd by repea- 
ted Experiment and Obſervation. 
As firſt, It being allow'd, that the Air gravitates (as 
appears by the Baroſcope) as well as Water; and Expe- 
rience aſſuring us, that Springs, Rain, Wind, and the 
Sea, tend always directly downwards, unleſs fome exte- 
riour Impediment give em a Deflection: Hence I 
may conclude, that their common Tendence that way, 


by their on Gravity, mult be the principal interiour 
Cauſe of their Generation, or Production; and thae 


the Fhree former may be e up to their firſt Ori- 
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PREFACE. 

gin, by following the Trae of their conſtant Motion 
(downward; ) revers'd;; with the ſame Certainty, that 
Rivers ate traced upwards to their reſpect ive Fountains, 
which firſt produc'd 'em: And whereas the 7:de con- 
ſiſts of an Inequality of the Sea's Surface; however it 
be raid above its natural Level, it muſt be depreſsd 
again as much, by the Ponderation of its own Weight, 
to compleat its Tidal Motion. 

But, becauſe all direct Motion muſt terminate at 
laſt; and the Circulation of theſe woluble Fluids is per- 
petual; ſome exteriour Agent muſt revolve em again 
e contrary to their natural Propenſion: And 
ſince we find. by Experience, that Light and Heat 
raiſe Water, in Miſs, up to the Clouds; and by rari- 
fying our groſſer Air, ſwell it higher into the Sky: 
Hence it may reaſonably be concluded, that the Rays 
of the Sun, by hoiſing em Both aloft, and letting em 
fall down again; produce Springs, Rain, and Wind, 
alternate ly. . 

Theſe Three, whoſe Appearances are much fewer 
and leſs perplex'd, I have examin'd, after a brief man- 
ner, in my fr Treatiſe : as a preliminary to my 
ſecond of the Tide; They all, after ſome ſort, affecting 
the Sea; Bur eſpecially the Winds, which immediately 
flir up its Surges: and more particularly thoſe Winds 
which Trade upon the Ocean; ſome periodically, to op- 

ſite Points at ſeveral Sealons ; whilſt others drive 
its Surface continually Weſtward : Whoſe Origin and 
Courſe I have deſcrib'd, in the Cloſe of my firſt Trea- 


tiſe; according, to the Hiſtorical Obſervations of that 


molt learned and accurate Meteorclogift, Dr. Edmund 
Halley, the S:w lian Profeſſor at Oxford. 1 
Next, concerning the Exteriour Agent, which flir- 


reth up the Sea, and cauſeth the Tide: In regard the 


Piurnal Courſe of the Aon comes up ſo cloſe, at eve- 
Ty /ix Lunar Honr's diſtance, with the Terms of its 
EHliodi and Ebbs, "as to argue as abſolute a Dependence 

ö thereon, 
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.P R E F A | C E. 
thereon, as any Effect whatſoever can have on its pro 
per Cauſe; and this fo remarkably,” That ſuch 4 
Moon makes ſuch a Tide, is the Navigator's common 
Expreſſion; It is ſcarce to be doubted, but that Her 
Influence is chiefly concern'd in the Tidal Affair. 

But whether Her proper Action be to rai/e the Sea's 
Surface above, or depreſs it below its natural Level, ſeems 
not ſo eaſy to determine; ſince its Motion, alternate- 
ly = and down, may be alike occaſion'd by Either. 
— The Antients generally attributed to the Moon a 
Power of raifing or /welling the Surface of the'Ocean, 
after the manner of Boiling Water: whence ic was 
called the e4fus, or Ebullition of the Sea; which 
they held was at once excited in the Parts directly un- 
der her Meridian, and thoſe, diametrically oppoſite to 
em: The former by her direct, this by her reflex'd 
Rays. In this Opinion we find Ariſtotle, with all the 
Peripatetic School; Strabo, Pomponius Mela, Pliny, &c. 
This laſt Author pleaſantly calls the Moon, () Sydus 
avidum, trabenſque ſecum hauſtu Maria, &c. And Ari- 

otle's Word, to expreſs theſe Ebullitions, is «pwr: 3 
which he ſeems to explicace by wadwy dpœes; ſaying, 
they do () Coumwrd dew de 73 Cealuy.. | + 

When the Copernican Syſteme was reviv'd, many of 
its Favourers endeavour'd to account for the Courſe of 
the Tide from the Motion of the Earth; as, Galilæm, 
Lord Verulam, Mr. Hobbes, and others: But not ſuc- 
ceeding herein; Des Chartes brought in the Moon's Preſ- 
ſure to its Aſſiſtance: (||) making the Earib' Rotation 
to ſtir up the ambient Air into Motion, and the Moon's 
Interpoſition, between the Inſide of her Orb and the 
Outſide of our Ocean, to compreſs it into a Wind 
within our Hemiſphere ; which Wind, as he (miſta- 
ingly) ſuppoſes, proceeding from the Rotation of the 
Earth to the Eaſt ward (the above-named Dr. Halley 
having demonſtrated che contrary ; ) mult carry with 


(*) Hiſt. Nat .l.2.c.97. (+) Ariſt, as a” 888 (0 Princ. Phil.P. 4 5 49- | 
4 it 


* 


it that Portion of Air, which is incumbent on the 
_ . Eaftermoſ# part of the Earth, forward to the moſt 
Weſterly Points thereof (far ſwifter than a Bullet out of 
the Mouth of a Cannon) in twelve bours ſpace: and the 
Tumour of Water, which it affects, muſt likewiſe ac- 
company it through the ſame Space in the ſame Time. 
Which is inconſiſtent with all Obſervation; and muſt. 
render the Art of Nawigetion altogether impracticable. 
The Truth is, not only Des Chartes, but moſt other 
Authors who have handled this Subject of the Tide, have 
fallin under the ſame grand Miſtakes : which are, | 
1. That they imagine its proper and primogenial Ten- 
dence to be from Eaſt to Weſt. | 
2. That it makes High-water in l Places, where 
and when the Moon is on the Meridian. 
The quite contrary to both which, is found true by 
the beſt Obſervation ; as I have taken occaſion more 
.amply to ſhew throughout my Second Treatiſe. 
Wherein the Reader ( hope to his Satisfaction) will 
find how I have endeavour'd to lay ſuch Cas/es of the 
Tide, as are no ways inconſiſtent with the Efe&s them- 
' ſelves, or thoſe Phenomena, of which Experience and 
Obſervation has aſſur'd us: How, after I have trac'd its 
- Courſe throughout the Ocean in general, I confine my 
Enquiries to the Atlantic Stem; and ſoon after within 
the Compals of the European Seas; whence I withdraw 
em to the Brit; Coaſts; and after all (for clearer In- 
ſpectionꝭs ſake) deſcribe the Tides within our Engliſh 
Channels: and have had Recourſe, all the while, to 
Authors of the beſt Repute, and our approved 7;de- ' 
Tables, for Matter of Fact. 
This Eſay Lhave the more willingly ſubmitted to Pub- 
lick View; that Time and Opportunity might, at leiſure, 
adjuſt miſtaken Circumſtances; and that, by the Aſſi- 
Nance of freſh Obſer vation, and Induſtry of 4:7, the whole 


Stock of Uſeful Knowledge, 2 J | 
el of Bien Knowledge, 2 JV GL o x. 


Theory might, at length, be improv'd into a common 


CONTENTS. 


Firſt Tazarrse, 
OF 


Springs, Rain, and Wind. 
CHAPTER I. 
Of the Origin and Courſe of Springs: 


Seck. 1. F the common Source of Springs in 
general; and how they are di verſi- 
55d, by their different Deſcents thro' the Veins of 


tue Earth. ':, Pager 
Se. 2. Of the Origin and Growth of Day- 
Springs. p. 3 


Sect. 4 ee tbe EI Source, and Produ#ion 


4 Top-Sp ring p. 9 
SER. 4- 22 — ings proceed; and, how 
they are propagated in 21 2 of the Earth. p. 13 
SeRt. 5. Concerning Springs of the Deep; whence 
they proceed, and how they are diſtinguiſh'd * 
the re ſt. p. 1 
Sea. 6. Objeftions again#t the precedent" Account f 


the Origin of Springs, ſolv d. p -· 20 
Sect. 7. The contrary Opinions confuted. P. 25 
CHAP. II. 


Concerning the Generation of Rain. 


Sect. 1. Of the Common Source, and Production of 
Rain in general. | 223 


- 
2 


CONTENTS. 


e Sub feuer 
Heigbt, in the Air, grow, by their Deſcents, con- 
denſed into Rain, and Hail, of as divers ſorts. 

. 5 

Sect. 3. How fair and foul Weather interchange- 
ably ſucceed each other ; and as diverſly affect the 
Sky at different Seaſons of the Year. P- 49 
SeR. 4. How tbe Weather becomes ſettled in Winter ; 
and changeth differently from what it did in Sum- 
mer p. 55 


* 


CHAP. III. 
Of the Production of Wind. 


Sect. 1. The general Notion of its Production. p. 5 & 
Sect. 2. How Wind produced of Air, by the Mo- 
tion and Mixture of the Rays of the Sun; and, 
bow it j directed by the Situation of the Earth, 
on which it falls. ä P. 62 
Sect. 3. How the Motion of the Wind depends on the 
unequal Poiſe of the Air; and, bow its Flux 1 
diverſify'd in its Paſſage tbro it. p. 66 
Sect. 4. Of the Product ion f Storms and Tem- 


peſts. n nr! 374 
Sect. 5. Of the Production of Whirlwinds, 


Spouts, and Hurricans. p. 81 
Concluſion. {+ id BV 
Sea. 6. Rain and Wind accorded by the Weather- 

glass. p. 91 

1 CH A R. IV. 


Of che Motion of the Wind, as depending on 
the Courſe of the Sun. p. 97 


Sect. 1. Of the Motion of 'the Trade- Wind, and 
irs Depindence on the Courſe of the Sun. p. 100 


CONTENTS, 

Sea. 2. Of the ſhifting Trade-Winds, and their 
Dependence on the Sun's Zodiacal Declination, 
with regard to the Equinoctial Poſition of the 
Arabian Sea. p. 104 

Sect. 3. How the S. and N. Weſtern Monſoons are 
reſpectivelꝝ regulated by the Situation and Figure 
of the Arabian Sea. - 4. D207 

Sect. 4. How the ſbifting Trade- Minds are propa- 
gated in the Gulf of Bengal, and Sea of China. 

RT 2. 

SER. 8. Concerning thoſe Winds which are p41 
to the general Eaſterly Winds, and are perpe- 
tual. P. I 16 

Concluſion. P. 120 


The Second Tr EAT ISE, 
of e the TIDE; 
O R, 
The Ebbing and Flowing of the S 8 a. 


_ 


PR ETA E. Page 1 
CHAPTER I. 


Of the Ocean's continual Flux into the Weſt; 
and, of the Cauſe of the Tide; and, how 
it is effected, according to its full Extent. 
1 TT Page 5 
Section x. Of the continual Flux of the Ocean, 
from Ea#t to Weft, cauſed by the Wind ; and, 
that its diſſerent Motion from the Tide, neither 


_ OCCUTIS 


* 


CONTENTS. 


| occurs with it nor obſtructs it, as to the Subſtance 
of its Motion. | Ay p. 

Sec. 2. That the Tide # cauſed by the Moon's Preſ- 
ſure upon our Atmoſphere; and, bow it is ef- 
. , 23 
SeR. 3. The Efficacy of the Moon's Preſſure upon the 
Sea, for the Tide's Production; and its ſeveral 
Dualifications for that purpoſe. rg 
Obiection, from the Weather-glaſs, ſolv d. p. 24 
Sec. 4. The Diurnal Coarſe of the Moon, and the 
Motion of the Tide, adjuſted ; and, the Regu- 
larity of ber Preſſure's Application demunſtrated ; 
and, bow ſhe maketh a primary and a ſecondary 
Tide, with one Revolution. p. 29 
Sect. 5. How the Tide's menſtrual Encreaſe ts cau- 
fed by the Concurrence of the Sun's Influence with 
the Moon, at her Change and Full ; and its De- 
c ereaſe for want of it, at her Quadratures. P. 33 
Sed. 6. How the Sun's and Moon's anhual Courſes, 
thro the Zodiack, jointly diverſify the depending 
Tides; and raiſe the Equinottial Tides higher 


than the ret. 39 
CHAP. IL a 

Of the Tides of the Ocean, as being bound- 
ed by Coaſts and Shores. p· 43 


Sect. 1. High-water ſtated as the Interſection of the 
Equator by the fit Meridian; as being the 
Place leaſt obnoxious to any Confinement by neigb- 

 bauring Coaſts, &c. p· 44 

Sed. 2. Reflections upon the precedent Account bf 
the Tides, near the Equator, in the Channel be- 
tween Guiana and Guinea. p. 47 

SeR. 3. How the Tide « ſtirr d up by Preſſure, and 
continued by Libration; and, whither it extends 
itſelf befare it makes its Returns. P. 52 

| | z dect. 


1 


Nn 


1 . & wo 


SG. 5 Ws 


"x; 3 _— 4 —_w 


CONTENTS. 


Sect. 4. The collateral Refult of the Tide's Undula- 
tions, from between the Tropicks towards. the 
Poles, in ſix Hours; and their Revolution back 
again, in other fix ; « ſhewn conformable to Rea 
ſon, and teſtified by Experience. p. 56 
Sect. 5. Of the circular Diffuſion of the Tide, from 
the Centre of its Tumour, in our North Atlantick 
Ocean, to its Eaftern aud Weſtern Shores ; à al- 
ſo rowards the Tropick , Cancer, and the 
Artick Circle. | p. GT 
Sec. 6. How the Tide iu ſpread over the Atlanticł 
Ocean, and communicates itſelf to other Seas, &c. 
and by its alternate Floods and Ebbs, makes ſtill a 
Reſtitution, correſpondent to the Diverſity of its 
Motion. | p. 66 
Sed. 7. How it comes to paſs, that the Coaſt ing 
Currents of the Ocean, which riſe beyond the Tro- 
© picks, conſtantly tend towards the Equator. p. 7 x 
Sect. 8. Of the Concourſe and Reſult of the Etbi- 
. opick and Atlantick Tides, near the Equator ; 
and the Irregularities which attend em in the 
Streight between Braſil and Guinea, plain d 
and reconcii l. E 8 
Sect. 9. How the Calm à occaſioned in the ſaid 
Streight 3 And differs from thoſe which happen in 
other Seas. WT, p. 83 
| CRAP. HE 
How the Tide is propagated, and ſpread over 


our Weſtern Ocean ; with ſpecial Regard 
to Time and Place, p. 88 


Seck. 1. Of the Application of the Tide to the Globe 
in general; with Regard to the principal Lines of 
tbe Sphere. C4510. 


4 - | „ + % Se. 


how. 
\ Sect. 3. Why 


. 


CONTENTS. 


Set. 2. Of the Tides Application to our Weſtern 
Ocean; with a ſpecial Regard to the 989 


Di vi 
the Atlantick Flood & not bu 4 
wade to the Weſtward, like the Ethiopick ; 
but makes full Sea, from Eat to Welt, at the 
| ſame Inſtant. p. 98 
Sect. 4. Concerning the Circular Transfuſion of 
tbe Secondary Tide ; and, how it eren. with 
the Libration of the primary one. P. 102 
Sect. 115 Of the mutual Occurrence of the primary 
and ſecondary Tides, at the Places aforeſaid. p. 105 
Seat. 6. The ſeeming Irregularities s of the Atlantick 
Floods, examin'd and clear d. p. 111 
Concluſion. p. 116 


"CHAP. IV. 


Of the Tide's np into our Fiſh and 
Britiſh Seas. ; p. 11 7 


Sea. T. The 'Tide's Dogen, by ſundry Channel: ; 
progreſſive Motion, thro as different Roads; 

with b regard to tbe Time and Place of Higb- 
water. p. 118 
Sect. 2. Odſerveriens and Reflection wpon the Di- 
wiſion and Progreſſion of the Tide, deſcribed'in the 
precedent Section, with regard to the Shores, p. 122 
Sect. 3. How the Flux of of one Tide produceth another 
by its Reflux; and that one Flood may become 
mw; by @ diverſe Application to the _ 


P. 1 
Seck. 4. A brief Rebearſal of the mot l 
r of y Briciſh Tides already diſcour- 
ed 0 * P. 131 
Sect. 5. Of the Tide 's Diverſity in Height ; ns, 
ow it is gradually encreaſed, both in the Atlen- 
tick 


CONTENTS. 


tick Ocean which propagates it, and in our nar- 
row Seas which receive it. , 


Of the great Diverſity of Tides in our Inland- 
Seas, or Lakes; and, how they are occaſi- 
oned. 81 TY P. 141 


Sect. 1. Concerning ſuch Seas or Lakes as are whol- 
.ly ſeparated from the Ocean, yet ſometimes Ebb 
and Flow by the Moon's immediate Preſſure. p. 142 

Sec. 2. Of Inland-Seas which partake of the Influx 
of the Ocean by one ſingle Streight, or Paſſage; 
and, bow varicuſiy they are affected thereby, in 

reference to the Tide. p. 144 
Sect. 3. Of thoſe Gulfs or Lakes which, by recei- 
ving their Tides thro" ſeveral Channels, either 
add or ſubſtract from their accuſtomary Number 
in other Seas. p. 149 
SeR. 4. Of the ſupernumerary Tides in the Euripus ; 
and their Analogy with thoſe which ſometimes 
happen in our Iriſh Sec. X p. 153 
Deſcription of the Euripus. = 2, 
Sect. 5. Obſervations upon the Diverſity of the Tides 
in the Euripus ; and, bow conſequent it is to my 
precedent Diſcourſe of the Tides in other Seas. 
p. 161 

Remarks upon the Obſervations aforeſaid. p. 164 

Se ct. 6. Of the ſmall Number of Tides, in ſome 

other Places ; and why, in the Port of Tunkin, 

there happens but one Flood in Twenty four hours ; 
and twice each Month, no Tide at all. p. 168 
Sect. 7. Of the warious Floods and Currents found 
in the Magelanick Streighr, of the Boſphorus, 
and at Gibraltar; their ſeveral Cauſes; and, 
the Manner how they are occaſion d. p. 173 
Sect. 


9 2 . . * TIE * 
7 n n 4 
x e ** 2 8 9 * 5 1 
— * 2 : % 
Ea as, 
* 2 
— 


3 


CONTENTS. 


Sea. 9. A more particular Account of the Tide in 
the Streight of Gibraltar, from Experience and 

Reaſon. | p. 179 
ve. 9. Of Whirlpools, firr'd up in the Sea; their 


Dependence on the Tide; and, how they are occa- 


fron d. ety x 2 p. 188 
Sect. 10. A more particular Account of the Vortex, 
or Whirlpool, on the Coat of Norway; and, 
bow it is cauſed in every reſpect. p. 192 
Sect. 11. Of Indraughts of Water, and ſubterrancoms 
Rivers; and, their Accommodation to Land and 
Sea. | p. 197 


Sect. 12. A Recital and Explication of ſuch Inſt an- 
ces of the various Motions of the Tide, which ſeem 
to be the mo#t unaccountable. 0 
Sea. 13. Concluſion : Wherein the modern Doctrine 


7 


Attraction, and its Fitneſs to explicate the 
omena of tbe Tide, is confidered. p. 207 
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The Origin of Springs, Generation 

of Rain, and the Production of 
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Of the Origin, and Cduiſe of SPRINGS: 
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S Re mD 
Of the Common Source of Springs, in general ; i 
Sor How they are diverſify d, £ their different "2 
Deſcems thro the Veins of the Earth.  _. 


O diſclofe the Source; and Ori- 
gin of Sprivgs in general, by 
Lonſidering the Conſtitution of 
che Meter whereof they con- 
ſit, arid obſerving the common 
Tract of their Motion; ſeeing 


N 
they are all compos d of Elementary Matter, 


(which is abandantly heavier than Air): the 
| 55 B mu 


Of the Origin, and 


muſt ſti 


rplex'd ſoever; ſo that to return upwards, 
or run Tranfverfly muſt needs be contrary, or 
beſicle their Natural Propenſion; and conſe- 
quently not to be admitted, but in Caſe of 
ſome Obſtacle or Impediment, which may 
Exceriouſly divert their Courſe, againſt their 


Interior Inclination. 8 | 
And for Diſtinction's ſake : r. They are di- 
vided into Day. Springs; which, either lying 
near the Surface of the Earth, or finding free 
Paſſages thither, break forth into the open 
Air, on their o-. Accord; while thoſe of 
the Deep are ſunk down ſo low, as to require 
Buckets and Chaim to fetch em up again. 
Next, theygare eall'd Top or Bottom-Spring,; 
inaſmuch às they appear either above the 
Rock, which ſevers the Soil from the Mine, 
or underneath it: Moreover, Top-Springs dif- 
fer from Day-Springs, in that they ſtagnate 
between the Superficies of the Earth and the 
Surface of the Rock,” till they be open'd by 
the Miner; and Bottom. Springs, that can be 
let off by Soughs and Trenches, are diſſin- 

uiſh'd from thoſe of the Deep; which, to be 
drain'd by ſuch Means, is eicher altogether 
impracticable, ox abſolutely impoſſible. 
Next, ur na — 7 thoſe 
Sorts of Springs proceed originally from the 
ſame Source; to wit, Kain and Dew, diſtiſl:d 
from the Clouds: And they art diverſify d by 
their Transfuſion thro the Veins of the Earth, 


vnereon they are ſcatter d. For, in Caſe 
: by * | ; 4 * 


they 
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Coutſe of SPRINGS. 
they be imbibed by a looſe and porous Soil, 
they preſently break ie into Day- 
Springs; or, if their Courſe, be obſtructed by 
ſome ſlimy. or ſoapy Matter, they are ſtill ex- 
erted againſt the Miner's Pick, in Top-Springs ; 
or elſe, if let down by the Chinks of the 
Rock, they meet him again below it, in Bot- 
rom-Springs ; or finally, if they lie too far 
diſtant from any River, of a Lower Situation, 
to be Taken off practically; or elſe Lower 
than the Sea, to make that impoſſible; they 
are properly Springs of the Deep, and no far- 
ther to be 59 — for; the Floor they laſt 
fall upon, being Seamleſs, and ſcarce pene- 
trable; and whether Solid, or Hollow, Un- 
certain: The reſt, will be made manifeſt, by 
reſpective - Obſervations, in the following 
Sections. 
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Of the Origin, and Growth of Day-Springr. 


N the Search after the Original Source of 
thoſt Rills, and Currents of Water, which, 
iſſuing out of the Earth; are commonly call'd 
Daj-Springs;: or Fountains 31 the Firſt Conſide- 
ration that occurs, is, that their Natural 
Courſe, as conſiſting in Motion merely Local 
&cauſed by the Propenſion of their own Weight; 
ſtill drawing them Downward towards the 
Center of the Earth, their Courſe muſt al- 
Ways be upon à conſtant Deſcent, from a 
Higher Situation to a Lower; and ſo m 
1 LLL 


Of the Origin, and 

proceed Originally from Rain, diſtill'd from 
the Clouds: And if it happen, that at their 
Emergency out of the Earth, their Spring ri- 
ſech Upwards ; tis cauſed by the Curvity of 
theit Paſſage, that (Syphon-like) pointeth that 
Way ; while the Preponderation of the Water, 
contain'd in its other Arm, deſcending from a 
greater Height, forceth it to Riſe, contrary 
to its Natural Inclination. 

Hence it comes to paſs, that Springs ſeldom 
break forth in Plains, or Champion- Ground, 
for Want of an Aſcent to raiſe them, and a 
Deſcent to let em off again; but the Rain 
that chanceth to fall there, either ſtagnates 
into Pools, and Lakes; or if it be imbibed by 
the ſpungy Soil, it ſinks into Beds of Sand, or 
Gravel, to be convey'd by Subterraneous Paſ- 
ſages, to ſome lower Situation of Valleys and 
Rivers, that diſcharge it læſt inte the Ocean; 
or if it be employ'd to furnifh Pirs, or Ditcber, 
dug deeper into the Earth, they never riſe 
Higher than their firſt Source; or the Super- 
ficies of thoſe Plains, that imbib'd the Rain 
which firſt produc'd 'em. | 
But, in Caſe thoſe Springs get the Advan- 
tage of a Higher Ground, to Rill themſelves 
down into a Lower, by deſcending thro' the 
pervious Sand, or Gravel, till they break forth 
at laſt into the open Air; they run themſelves 
off in a joint Proportion, to the Extent of 
Ground whereon the Rain fell, and the Ca- 
pacity of the Orifice that vents em; ſo that if 

the Former be but ſmall, and the Latter too 
large; fuch weak and-unconſtant Springs run 


ehemſelves out, almoſt as ſoon as the Showers 
Or, 


are fall'n, that repleniſh'd em. 
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Or, if Springs of a ſtronger Stream, and a 
longer Continuance, chance to riſe upon 
Plains; the Eminence that feeds em, cannot 
be ſmall, nor afar off, and ſeldom above a 
League; and the Quarry of Stone, which 
conveys em thro' its Chinks, muſt crop out 
of the Ground in the ſame Place; or the Bed 
of Clay, or Marl, that had ſuppreſs d em all 
along, muſt break off, or be diſcontinued, to 
let em off into the open Air; at a Rate pro- 
portionate to the Veins of the Earth, thro' 
which they are to pals, and the Stock of Wa- 
ter that maintains them. 1 

Afterwards, if we climb thoſe Mountainous 
Heights, which moſt abound with Springs, 
we ſhall find Cauſe enough for em; and a 
comperent Extent of Surface, to receive 3 
proportionable Quantity of Rain, for their 
Supply; and Clifts of Rocks every where 
wide open, to receive and convey it into the 
Caverns of the Earth, as Reſervatories to de- 
tain it; till the Chinks underneach, can let it 
off again at leiſure, for a conſtant Supply to 
water the Valleys below, perhaps for the 
whole Summer's Seaſon. 

And, at laſt to mount the Tops of thoſe 
Hills, whence thele Subterraneous Rivulets 
derive their Origin; they always occur to us 
upon a conſtant Deſcent, and are divided into 
Branches, Upwards ; ſtill becoming gradually 
ſmaller, till their urmoſt Extremities terminate 
after all, at the Surface of that Height, from 
whence they drew their firſt Source; and were 
Originally diſtil'd , by innumerable Drops of 
Rain, from the Heayens themſelves; as being 

Fry 2 4 . the 
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hb firſt Source and Origin of all tho Day- 
Springs, Without Exception. 


n THlente 10 h remarkable, Fir#t, Thar Sprites 
are never found upon the Ridges of any Hills, 
for Want of Ground of a Higher Situation, to 
diſtill Currents of Water to ſupply em; nor 


upon thoſe Plains that are exactiy Level, for 
Want of a Lower Deſcent, to carry off the 


Rain that falls upon em: Next, That the 
rings, which break forth neareſt the Tops 
thoſe Hills, are ſooneſt ſupply'd witn Rain, 

and as quickly evacuated ; but upon a Lower 

Defeent, they become flower in receiving 

their Recruit, and longer in ſpending it; 

whereas Thoſe: that rife at the Foot o the 

Hill run perpetually; and ſuffer only a Pe- 

creaſe in Summer, of what they Increaſed in 

Winter, which may perhaps arrive at length, 

to an Equality: fot. as Water, poured ( like 

Rain from the Sky with Intermiſſions) into a 


Tub bored full of Holes, and filled wich Sand, 


is ſooneſt evacuared'by Thoſe, that are near- 
eſt the Top; which run off almoft as ſoon, 
as the Infuſion ceaſeth; and the Lower they 
ftand, the flower they are repleniſh'd, and 
hold ont longeſt; whereas Thoſe of the low- 
er Tier, flow perpetually ; - and perhaps at laſt, 

without any Variation at all. 

For, ſo it happens in the ſtrongeſt Springs; : 
which force their Riſe, out of the Bottoms of 
the Higheſt Hills; eſpetially when the Ori- 


Hee of their Eruption, holds not à full Pro- 


portion; to the Source which maintains em; 

25 doubtleſs it does not at Holy el, in Flint. 

Fire, one Of the moſt plenciful Springs 3 in the 
World ; 
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World; which being ſutrounded, almoſt on 
all Sides, with very High Hits, one heap'd 
upon the Back of another, keeps up- its Stream 
to the Higheſt Piech, in the 'greaveſt Drought 
in Summer: Whereas another Spring at Bard. 
ſea, below the Lancaſpire Fells, in Winter, 
drives almoſt an equal Stream with it; yet de- 
cays conſiderably at the contrary Seaſon for 
Want of a competent Supply, to keep it up 
to an Equality. A convincing Argument, 
that the Sea, tho' adjacent to em Both, is 
neither the Gomes Source of theſe Two 
Fountains, nor holds a ſtrict Communication 
with 'em; to keep the Former, exactly to its 
greateſt Height; and yet let the Later fall 
with ſo conſi derable an Abatemefit, that near 
a third Part of its Stream is loſt. 

And, to compare thoſe Sprigge wick: tho 
Rivers, that take their firſt Riſe from the Tops 
of the fame Mountains; as they are fed by 
the fame: Showers of Rain, ſo their Growth 
and Increaſe continue much alike; bur the 
Manner of their Courſe, and its Effects, be- 
come as different: For whereas Rivers receive 
their Recruits in open Chanels, epos d to the 
Air; Springs, on the contraty, Have Theirs 


firſt imbibed by the Earth, to be conveyd 


away thro' cloſe Conduits, under Ground: 

Thoſe ſtill float upon the Surface of their 
Paths, and can only vary their Courſe, To 
and Fro; but Theſe, that ſink into the Deep, 
are diverted every way, into an endleſs Maze 
of Perplexity : Thoſe fall with Precipitation, 
down the Valleys into the Plains, which they 
overflow; while Theſe derive their Rills out 
of all Sorts of Metals, and Minerals, through 
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_ which they are to paſs into their Reſervatories, 
for the Summer's Seaſon : Thoſe, flowin 

the while with open Banks and a free Paſſage, 
diſcharge their Floods upon every Shower; 
while Theſe, be the Feeder never ſo great, 
their Paſſage is ſo perplex'd ; and —4— 
on all Sides, as to paſs em off fo regularly, 
that ſometimes they admit of no ſenſible Va- 
riation. 1 | wy: 5097 | +/ 


Thus much may ſuffice, for a full Diſplay of 
the Cauſe of thoſe Currents,that are call'd Day- 
Springs, and break forth of the Earth into the 
open Air; which, being Liquid, and following 
theCourſe of Nature, muſt eaſily inſinuate them- 
ſelves into the Crevices, and Caverns of the 
Earth; and withal, being of a heavier Con- 
ſtitution than Air, muſt every where expel it; 
and ſo, according to Reaſon, muſt Originally 

roceed from Showers of Rain falling upon a 
Higher Ground, which imbibes em; and are 
actually found by Experience, upon a conſtant 
Deſcent till their Eruption. Let us ſee what 
is to be ſaid of the Springs of other Sorts, 
which lye conceal'd in the Bowels of the 
Earth, till the Miner takes the Pains to diſco- 


- 


ver em. 
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Concerning the frft Source, and Product jon of Top- 
* 14 on; | * Springs. „ 8 . | bs 
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r — „ 250 
| jp far Reaſon and Experience being: 
| agreed about the Origin and Growth of, 
Day-Springs, which ariſe out of the Earth in- 
to the open Air, on their own Accord ; and- 
' chiefly ſerve for the Earth's | Refreſhment. 
amidſt the Summer's Heats ; and the ſupplying, 
of Rivers with Water, in Droughty robs aa. 
we muſt. deſcend ro Thoſe, which are diſco- 
yerd under Ground by the Miner's Induſtry ; 
and belong after a ſpecial Manner, to his Iu- 


No as to thoſe Rills, which are-cammonly 

call'd Top- Springs, tho* they jointly partake of 
the ſame Origin with thoſe of the Day, and 
are immediately:\upply'd by Showers of Rain; 
yet they never overflow on their own Accord, 
either for Want of Fall into ſome Lower Situ- 
ation; or elſe becauſe they are not furniſh'd, 
with a competent Force of. Water to make an 
Eruption: but ſtill remain ſhuc up in Beds of 
Sand or Gravel, lying between the Soil which 
covers em, and = Rock which ſuſtains em . 

and at a competeut Diſtance from the Surface 
of the Earth, to ſend up plentifully Steams 
and Vapours, to cheriſh' and refreſh the 
Roots and Stems of Vegetables of all Sorts. - 
Concerning the Production of Springs of 
this Sort, inaſmuch as they depend on the 
4 8 „ 2 1 5 Miner 
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Miner's Pick and Spade to diſcover, and ſet 
**m on foot; about the Beginning of Seprem- 
ber, after a Summer's Drought , when he firſt 
breaks Ground, he finds. the Soil dry for a 
Spading deep; and ſo it continues, till the firſt 
ſteeping Shower ſinks into it, perhaps an Inch, 
befare the Next falls ; which, finding the Earth 
ſomewhat dampiſh, piercetii it conſiderably 
deeper; und the Third; after it is much ber- 
ter diſposd to- receive it, penetrates deeper 
{ill ; and ſo does the Fourth, Fiſth, & c. pro- 
n the Way eaſier, for thoſe 
which” follow); that —_—_ Moiſture, the 
lower it ſinks, growing denſer ; yet tis ſo im- 
bibed and incorporated with the Soil, that 
they grow into ſo clammy à Sort of Mud, 
that neither the One can properly be called 
Earth, nor the Other, Water; as long as that 
Month laſtetn. 5 
In Ofeber; that Moiſtute being condens d, 
ſinks by Degrees thro' this clammy Matter, 
into the looſer Sand, or Gravel, wlioſe Pores 
are opener to receive it; and ſtony Particles 
cannot be piere'd'; whence it becomes à ſeu 
paratę Subſtande; and is actually ftrain'd out 
of the Mud, by Percdlation, into Water of x 
Fluid Conſtitution; yet ſtill remains divided 
into ſo Minute Parts, by the Smallneſs of its 
Receptacles, that it continues fix d ( as the 
Liquor does in a Honey-=comb,). till it be 
fqueez'd out by the Miner's Stroaks, which 
ſet it at Liberty: And having once got Vent, 
fach crizzling Rills creep thither-wards from 
all Sides, eſpecially from the Riſing Ground; 
whence their Fall is greateſt, and their Stock 
is moſt increafed ; and ſuch Springs as theſe 
. | are 
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ate dried up in a few Days; but being teple-⸗ 
niſh'd by every Shower of Rain, ſerve to ſup- 
ply Ponds and Lakes of à greater Capacity." // 
But, ſinking deeper into Beds of Sand and 
Gravel intermix d, and opening vacant Spa- 
ces of a larger Size, to hold more Water; tie 
Top- Springs iſſue out of dem in greater Plen- 
ty; and increaſe; upon their Conffuence wich 
one another, at every turn, into brisk Currents; 
till at laſt, inſinuating themſelves into the 


Chinks and Creviceslof the Baſtard- Rock un- 


derneath, they find Caverns and Reſervatories 
for a longer Seaſon { biit ſtill with Intermiſſi- 
ons in Summer and Winter, if chey continue 
fair for any conſiderable Space of Time, and 
ſometimes without em: They begin to. riſt in 
October, and hold out till a long Froft'dties em 
up and the firſt Thaw ſets em on running 
again, and they Taft ( with ſome Intermiſſions) 


perhaps till June; and ſo continue the Year. 


round, to ſupply” Pumps and Draw-HWells, 
which are their Refervatories; until Droughts 
extraordinary quite exhauſt em. 
But if the Soil, impregnated with Rain-Wa- 
ter, lye upon Clay, or Marl, or any other 


impervious Matter; and again, theſe chance 


(as commonly happens) to reſt upon Beds of 
Sand, or Gravel, for any conſiderable Space 
of Ground; the Water, which deſcending 
from the Crop-ſide is lodgd therein; 
ſtagnates, til the Miner's Spade, or Augur, 
raiſeth it; and then it becomes à Spring of A 
ſtronger Current, and of a longer Continu- 
ance, and is moſtly perpetual; and if the 
Pit, or Pipe, whereby it is rais'd, proves 
ſtanch, it aſcends by — — 
By ins | nig 
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high as it had deſcended before; and keeps to 
near the ſame Stream, both in Summer and 
Winter, tho' never to an Equality. 7p 
And in Caſe the faid Springs receive part o 

their Recruits from ſome. adjacent Lake, or 
River; tis always, as à late French Author 
well obſerves, from a Higher Situation: ſo 
that ſtill they are duly repleniſh'd with Rain, 
either at the firſt or ſecond hand ; foraſmuch 
as Lakes and Rivers continually evacuate 
- themſelves, either by Flux of Stream, or 
Emiſſion of Vapours; and muſt be reple- 
niſh'd,” either immediately by Rain from Hea- 
ven, or by Springs out of the Earth; as is 
manifeſt: And the ſame Author farther re- 
marks, that they re-aſcend to the Height of 
their Fountains ; as he ſays they do in Paris, 
near the Sein; where they Riſe and Fall with 
that River; and as they do near Warrington in 
Lancaſbire, within a Mile or Two's Diſtance 
from the River Marſey, where a Bed of Marl 
lies upon Sand; and no doubt but the like is 
gone in all other Places, on the ſame Occa- 

rs 

Thus all Top-Springs conſiſt of a Stock of 
Rain Water, laid up moſtly in Beds of Sand, 
or Grayel, between the Day and the Neep ; a 
commodious Depoſitory to receiye it readily, 
upon every Recruit from Heaven; and to 
part with it as freely, when the Bottom. Springs 
require it; but they are only Springs of the 
Miner's making; or otherwiſe, they hold faſt 
what they can get; having room ſufficient for 
a Reſeryatory, of the Vernal and Autumnal 
Rains, to ſupply the future Expence of the 


gummer's and Winter's Seaſons. Let us in; 
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ind ſee how their Correlative Botfom-Springs 
can draw em off upon Octafion: 


* 8 he. 
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WWhenc: Bottom - Springs proceed ; and how they are 
propagated in the Veins of the Earth.. 


JL deſcend from thoſe Rills, which ſtag- 
nate in Sand or Gravel, between the 
Soil and the Rock, till the Miner's Pick or 
Spade breaks open' their Incloſure,' to the 
Bottom-Springs, which are immediarely deri- 
ved from them; it is to be Obſerv'd, That the 
ſaid Sand and Water lodg'd together, reſt up- 
on a Plane compos d of ſundry Sorts of Me- 


tals; as Baft, Iron-ſtone; White-Earth, &c. 


cropping out to ſupport em; which moſtly 
are of ſo compact a Subſtance, or lye ſo cloſe 
Bedded together, as ſcarce to let down any 
Water betwixt em; yet Others, of a more 
porous Sort, are interpos'd at certain Diſtan- 
ces; or elſe are ſo disjoin'd from their Fellows, 
as to tranſmit à Quantity ſufficient to furniſh 
Springs of ſundry Sizes ; according to the dif- 
ferent Conſtitutions of the ſaid Metals; or the 


Capaciries of the Clifts, which contain em. 


gain, the ſaid Metals being not of Lums 
piſh and Globular Figures, to ſcatter their 
Water every way alike, as Light paſſetli thro” 
Diaphanous Bodies; nor of a Cubical cut, to 
diſtract its Streams ſeveral ways at once; 


| Hor do they lye heap'd confuſedly. to- 


i gether, 
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gether „ to leave their Common Courſe 
undetermin'd; but are flatted into Plains , 
with a ſloaping Declivity, to let their in- 
cloſed Springs deſcend leiſurely, and carry 
em off ro à new Ground: And ſometimes 
the whole Mine lies ſo true, and the Series of 
its Beds are framed after fo equal and regular a 
Manner, that the Miner, being inform'd what 
Dip it hath, and which way it lies, may eaſi- 
ly compute at what Depth his Springing Vein 
will be open'd, at any Diſtance within his 
Compaſs; perhaps to à Foot at a Furlong, or 
toa Nard at a Mile. 553 : 
Hence it is, that at hat Depth, or Diſtance 
foever, wirhin his Compaſs, he opens his 
Spring with Pick, or Augar; the Orifice 
which he makes, preſently draws all thoſe that 
lye above it, and are fed by the ſame: Vein, 
Thicher;:4nfomuch that Fountains, which are 
fed by it, are often drain'd at a Mile's Di- 
ſtance; While Others are ſpared, which riſe 
put a ſeuẽ Nards off, "becauſe they derive their 
Streams from other Sources? Ll 
And when his Pit is to be ſunk in a Bog, 
where Te Springs moſt abound; to keep it 
dry, Bis firſt Endeavour is to ſtop (if poſſible) 
the Mouth of the Vein, which affects his 
Mine; or to take it off with an open Trench, 
it be praqticable, above Ground ; or elſe to 
divert ãts Stream by a cloſe one, underneath ; 
3 ooh rammꝰ'd about with tem- 
er d Clay) before its Irruption; and by this 
| the Pains and Expence of tugging his 
Mater dut of the Deep with Horſes and En- 
pines, dared; while it runs it {elf off to the 
Day, upon ars-own Letel. 
28978 1 And 
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And as for the final Retreat of theſe Bottom 
Springs, under the Bowels of the Earth; if it 
chance that thoſe of the Deepeſt Sort can ſind 
no Vent into a Lower Situation; or want 8 
Paſſage to convey em thither, they preſeatly 
ſtagnate; and upon every freſh Supply of Rain 
from above, their Courſe reeoils by Libration 
upward, towards their - firſt Source: And in 


| Caſe the Veins of Metal, which contains em, 


prove ſtanch and ſtrong enough to. ſuſtain 
their Weight, they fill, by degrees, all the 


Cavities, whereby they deſcended, up to the 
3 Top with Dead Water; and the ſupervening 


Showers of Rain no longer penetrate their 
Orifices (being brim-full atready) ,- but diffuſe 
themſelves in the {aid Sand, or Gravel, as be- 
But, in Regard the ſaid Cavities always lie 
in a ſloaping declining Poſture, between Iwo 
Beds of Stone, or ſome other Metal, the One 
under the Other; and the Higher often be- 
comes che Roof, and the Lower the Floor of 
the Mine, which is ſought for: Hence, if the 
Miner chanceth to pare the Rock over-head 
too thin, or to: ſink his Sump.- hole deeper than 
ordinary; the aforeſaid Dead- Water breaks out 
of its Encloſure, and ruſheth in upon him 
with ſo great Violence, as to endanger his 
Eſcape ; and drowns: his Work in a Deluge, 
but ſeldom beyond Recovery; [unleſs that 
Space of Ground, which feeds thoſe! Veins, 
and fills their Cavities with their Diſtillations, 
proves too great for his Pumps and Buckets to 
maſter; for other wiſe, their Stock of Water 


being once drawn out, his Work is laid dry, 


and he eaſily keeps it ſo; having only its 
11 Feeder 


13 
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Feeder to draw off as it comes; which carihot 
hurt him. 

For an Inſtance of the former Sort 3 j at 
Searsbtich in Lancaſhire, the Miner, in his 
Search after Coal, or ſome other Mineral, 
when he had bored Twelve or Fourteen Fa- 
thorn deep, thro' a cloſe and compact Sort of 
Metal, and dry all the while; chaneing to 
meet with a more Porous and Gpen Vein of 


Earth underneath, à violent Stream of Water 


follow'd his Augar to the Top of the Ground; 
and roſe up a Tube at leaſt Ten Foot higher, 
by the Forts of its Aſcent, to ſhew the Emi- 
nence of its Origin; and has maintain'd that 
Stream, without any ſenſible Diminution 
ever ſine; in Proportion to the great Com- 
aſs of Land . the Rain fell, which 
upply'd it: Whereas another Spring of the 
2 Sort was rais d in Ellel near Lancaſter, on 
the like Occaſion; which burſt out at firſt 
with the like Force; but ſoon ran it ſelf into 
a feeble Rill, and at laſt ceas d; plainly ſhew- 
ing, that it deriv'd its Source from r 
Ground, than where it iſſued out, as well as 
che former; ; but wanted an equal Extent of 
Land to feed i it; or à Metal of as cloſe and 
ſtanch 2 Texture, to preſerve it. 
Hence it is manifeſt, that tho the Plan 
aforelald conſiſts of Metals, how compact and 
cloſe join d together ſoever ; yet lying in di- 
ſtinct Beds, each beſide its Fellow; and all-in 
the ſame loaping Poſture, with their Upper 
Edges cropping out to Sand or Gravel, im- 
pregnated with Rain - Water; they muſt needs 


tranſmit a competent Portion of it into Bot-- 
N n „ Which conſtantly deſcend from 


the 
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the Riſing Side of the Mine, as deriving their 


Source from the Top-Springs ; arid penetrate 
the Deep by thoſe Degrees, and after the ſame 
Manner, as I have already deſcribed ; (ac- 
cording to the daily Experience and long Ob- 
ſervation made by a Perſon of Ingenuity and 
Credit, ) without the Additional Supply of 
Air condens'd into Water, or of Water rarified into 
Papours, in the Caverns of the Earth; much 
leſs of Rills, convey'd through its Cavities 
out of the Sea into Bottom-Springs; that are 
found Higher mounted than it, ſomerimes an 


Hundred Fachoms. 


: « 
„ 8 2 A 


8 tn : 
Concerning Springs of the Deep; Whence they. pro- 
e oe Deane hers chm on 


N 


| O deſcend, at laſt, to the Springs of the 
4A Deep, A conſider *em- preciſely, 28 


contradiſtinct from Thoſe of the Duy it ſufſi- 
ceth that they never appear to the Light of 
the Sun, on their own Accord; but as ſuch, 


they are co- incident with Top-Springs, which 


lie conceal'd, till the Miner diſcloſeth em by 
Force: And, inaſmuch as They penetrate the 
Depth of all Mines and Quarries ; Bortom- 
Springs dive as deep into the Bowels of the 


Earth as They; and ſo can differ from em 


only in Name, but not in Nature ; yet Theſe 
may be taken apart, ag are abſolurely 


17 


# 
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2 by. Saughs or Trenches, to 2. 
Lower Situation; and, ,conſequently, muſt 
lie as low as che Surface of the Band it ſelf, 
to find no other Reception. 

Now, Whether their Affinity to the Sea 
may cauſe a Participation with it; or their 
Submiſſion to its Surface create a Dependence 
of fuch Springs on its Influence upon em: It 
cannot be Deny'd that Salt-Water may ſi nk 
into the Chinks " Rocks, and inſinuate it ſelf 
into their Crevices, as well as Freſh Rivers; 
but never to Exceſs, as is found by Experi- 
ence; when the Miner drives his Coal- Works, 
under Tine near Newca#tle, for whole Miles 

ether ; and does the like under the Sea it 
felt on he Skirts of Wales, without any Re- 
markable Inconvenience on that Account ; 
but rather, on the contrary; finds the Roof of 
his Trenches, ſtancher, and the Chinks of the 
Rotkitopp'd cloſer with Mud and other ſlimy 
Mater, than where they lie open to Sand and 
Gravel, in other Places. 

*Tis confeſs d, that Draw-Wels in "FIR 
and Citherns dug below the Flood- 
rks;0n the Sea Shore, ſometimes contract 

a Brackiſhneſs, either from an Intermixture 
of Salt: Water, or from the Rock that conveys. 
it.: But if the Springs lie above thoſe — 

dat more than halt a League's Diſtance o 

as thoſe at the Hiches do, ) they are impreg- 
Pare ted. b Salt-Rocks, that are ſteop di in Rain 
rom Jeaven, which is converted into that 
Briny. Liquor; or elſe they never riſe Higher 
than the Brin of the Sea; though they be 
ver ſo near it, or ſpring from Caverns never 
85 e Uu; us Pars by 2 
2 pring 


Spring at -Searsbrick, that drains its Stream 


from ſome Fathoms below the Sea ; and That 
at Bardſea, which diſchargeth itſelf immedi- 
ately into It, at the Rate of an Hundred Tuns 
an Hour; yet Neither of em, in the leaſt; 
contracts any Seaiſh Qualification; or reſents 
its Ebbs and Floods one Jot, tho' they Border 
upon it. 298 Is 27 6 15 

Whereas, on the contrary, Springs of all 
Sorts expreſs their ſtrict Dependence. on the 
Supply of Rain ; by never failing to Riſe or 
Fall, conſequently to every Wet or dry Sea- 
ſon of the Year ; efpecially of Summer and 
Winter : Thoſe that lie deeper, growing ſuc- 
ceſſively flower in receiving their Recruits, 
and holding out longer in 3 them: 

Some begin to Riſe in September; Others ſtir 
not until Ocaber be over; and attain not to 
their full Height till February: Or, if they be- 
gin their Increaſe later, they continue Riſing 
till March or April; and Thoſe of the laſt Sort 
ſometimes, reach not their utmoſt pitch (as 
Holy-Well'in Flintſhire) till Midſummer; Top- 
Springs being: ſometime Temporary, and fuf- 
fering Intermiſſions; but Bottom-Springs Per- 
ßetual: And the Deepeſt the moſt conſtant 


Thus I have travers'd the whole Courſe of 
Springs, from the Top to the Bottom; and found 
their ſubtertaneous Rills at all Heights, ſtill de- 
ſcending by an undiſcontinued Tract, well 
known and cloſely follow'd by every Collier; 
without making any falſe Step, according to 
his beſt Obſervation: Nor have I laid any o- 
ther Principles to ground my Diſcourſe, than 
eom2omo! C 2 what 


Of the Origin, and 
what he ſtill ſuppoſeth, throughout his Work, 
to be Self-Evident and Undeniable : viz. That 
Water (which is the Matter whereof all Springs 
conſiſt ) is Heavy by Nature, to preſs their 
Tendence conſtantly Downwards ; and with- 
al of a Liquid and Fluid Conſtitution, to in- 
ſinuate them into ſubterraneous Paſſages of 
of all Sorts and Sizes. > 


* A 
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Obj ections againFf the Precedent Account of the 
4 Origin of Springs, ſolvd. Fi 


O manifeſtly (as I have ſhewn, ) do all 
FJ Kinds of Springs, found in the World, 
proceed from the Diffuſion of Rain upon the 

Surface of the Earth; (as being diverſified in- 
to {ſeveral Sorts, by as different a Reception 
into its Bowels, and as various an Effuſion 
out again into the Open Air ;:) that every 
rude Collier plainly ſees, and fully underſtands 
How it is Effected: Yet Thoſe, who wou'd 
have their Thoughts appear betcer cultivated 
by Reflection and Study, ſeem to be of a con- 
trary Perſuaſion : Some raiſing: Objetions a- 
gainſt Senſe and Experience; and others ad- 
vancing different Opinions, with as little regard 
either to the One, or the Other. 6190) 


Fir}, Whereas it is commonly Reported, 
that Rain never ſinks deeper than Ten Foot 
TR. E | ſometimes 
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ſometimes occur in the Bottoms of the deepeſt 
Mines; tis a vulgar Error, As to the Former 
part of this Aſſertion, and flatly contradicts 
the Miner's Experience; who daily Obſerves, 
that all the Springs of the Deep conſtantly de- 
ſcend from the Riſing Side of thoſe Mines, 
which they affect; and derive their Source 
from the Day, as being Originally fed by 
Showers from Heaven ; which, falling upon 
a ſpongy Soil, preſently ſink into Beds of 
Sand or Gravel; and thence deſcend into the 
Clifts of the Quarries underneath ; and are 
transfuſed into the Mines below, to a Depth 
indefinite. | 77 
Secondly, To affirm that the ſtrongeſt Springs 
riſe out of the Tops of the Higheſt Hills, is as 
bold and unprov'd a Paradox as the Former; 
or, that they riſe ſo near the Tops of thoſe Hills, 
as not to afford a competent Space of Ground 
ro gather Rain enough for their Supply, muſt 
needs oppoſe the Nature of Water; which ne- 
ver riſeth Higher than it is forced; as well as 
it contradicts Reaſon, which tells us plainly, 
that Springs, which are the Ehect, cannot ex- 
ceed 2 Height of the Place where the Rain 
falls, that cauſetb m. 

And, to pretend the Origin of Nile for an 
Inſtance of ſo ſtrong a Spring, and ſo High 
mounted, is as diſagreeable to the Account of 
our Modern Geographers ; who derive it from 
the Lake Zembre, which exceeds three Hun- 
dred Leagues in Compaſs, and is the great 
Drain of the Upper Ethiopia: Or, in caſe any 
of thoſe Rivulets, which fall into that | Lake, 
ſhou'd flow from any ſuch Spring ; Why it 
ſhou'd rather be the Head of Nile than of Zair, 

, | G4 the 
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the third River in Africk, which alſo proceeds 
from the ſame Lale, is hard to conjecture: 
Unleſs to advance This as one Paradox, a- 
mongſt the Reſt which have been feign'd of 
the Origin of that River; ſince no ſuch 
Springs are to be found in our Quarter of the 
World; where Rivers, Lakes und Seas moſt 
abound, "to':furniſh em: To produce, I ſay, 
and inſiſt upon ſuch Miracles in Nature, and 
My Heries to Rcaſon afar off, contrary to the 
Experience of all Europe, muſt needs leſſen the 
rer meRuportcrs, 77653, 507 79 5-119 
Thirdly, It is Urg'd, that the Tops of thoſe 
Hills, where ſuch Springs are found, are often 
Ridg'd with Rocks, which hang over the Sea, 
and are ſeparated from other; beſides, 
they are ſaid to be Bare and Impenetrable b 

Rain. To which may be Reply d, that if thoſe 
Rocks be ſo pervious, as to let out Springs to 
ſpend themſelves; they muſt needs be as pe- 
netrable by Rain, to ſupply em: Again, if 
they be Bare, their Clifts are more expos d to 
the Rain, and ſtand wider Open to receive it: 
Moreover, their Conduits being made of Stone, 
they will ſerve to convey their Rills into the 
Sea, with leſs Loſs of Water: Finally, Thoſe 
Rocks being ſeparated from their Fellows, 
their Springs muſt alſo be divided into ſmaller 
Rills, in the ſame Proportion. 

And, for an Inſtance of à Spring of this 
Nature, we have one nearer Home, in Low 
Furne ſe in Lancaſhire, which diſchargeth above 
2 Hundred Tuns of Water Hourly, out of a 
bare and barren Rock, cloſe to the Sea; yet 
Wants not, on the other ſide, # ſufficient Sup- 
ply of the Rain, that falls upon the adjoining 


Lime 
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Lime- Stane Hills, for a large Compaſs there- 
abouts; whoſe Clifts gape wide Open into the 
Air, to receive and ſwallow All down, a 
ſoon as it falls; without putting off the les 
Rill any other Waxy. 
_ © Fourthly, It is Aſſerted, that in ſeveral PS 
of Africk.and America (where is ſeldom Rains, 
are ſuch plentiful Springs, that they preſently 
ſwell into vaſt Rivers: Whereas there are but 
Three ſuch Rivers in all AH and Two on 
in that Part of America that wants Rain; © 
no Two of em but drains as great an E 
tent of Ground as the one half of Europe; f. 
that they ſwell not preſently to ſo vaſt a Bulk 
as perhaps our Danube does, which receives 
into its Stream Sixty Navigable Rivers, yet is 
not half fo far Extended: Beſides, there are 
vaſt Tracts of Land, in both thoſe Quarters 
of the World, that lie waffe and ch ping 


* 
4 


want of Springs to refreſh” em; which plain 

ſhews there ate no ſuch, Store of em, as the 
Oh e fappoſerh. OO 
Tis true, the Wle, Lal, and Niger, ate RE 
vers of the firſt Magnicude, and drain the 
greateſt Part of Africk, A d Vet are ſeldom 
repleniſh'd by Rain; 'bat che Two , Former 
are once a. Year ſo plentifully furniſh'd, that 
ö holds out in ſpending it 
ſelf, from Our Midſummer oltot 

ing, that it be wholly let off from the Zembre: 
And the Lift draws its Origin from the Moun- 
tainous Part of Ethiopia; where there are, all 
ſorts of Weather ro maintain it, as well as up- 
on the Andes in America, for three Hundted 


Leagues together; or elſe all Peru wou'd 


fare the worſe fort: And as for thoſe Places 
e C 4 where 


ummer till the May follow-' 


a 
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">. where it ſeldom Rains, Springs muſt be as rare, 
* or elſe the Dews as great to ſupply em; the 
Nights being conſtantly near Twelve Hours 
long, to let em fall, before they can riſe ſo 
High into the Air as to. become Rain ; yet 
they are no leſs in Quantity, tho' not of the 
r Rp 
When it is farther Surms'd, that ſo ſmall a 
Supply of Water as the Rain affords, woy'd 
ſcarce ſuffice to furniſh Springs, for ſo conti- 
nual and laſting an Expence. Tis Reply'd, 
that upon a juſt Computation, the Rivers 
ſwolln by the ſaid Supply into Floods, ſome- 
times vent more Water in Thirty Hours Space, 
than all the Springs, within that Compaſs, 
ſpend in a whole Year. ai fect RR 
Again, The Showers that fall within the 
Space of one Near, wou'd, by a juſt Compu- 
Gro ſuffice to ſtagnate all that Compaſs of 


round, whereon they fall, Nineteen Inches 
Pp ; which ſufficeth to furniſh a Supply for 
all choſe Rivers which-riſe within that Com- 
paſs, during that Space of Time; with an 
Overplus, much more than to keep on foot 
F the ſaid ſubterraneous Evacuations; did not 
the Yapours, rais d by the Sun, take off the 

fo r 8 
Laftly, As to the Fountain, that in the Be- 
Finning of the World water'd Paradiſe; and 
the River that went opt of it, which was di- 


5 vided into Fur great Rivers, before our Lord 


. had Rain d upon the Earth: It is Reply d, and | 
may well be ſuppoſed, that God created A! | 
things (as well as Adam himſelf) in that per- | 
fell State wherein they were to continue, ac- 
cording to che Ordinary Courſe, of t 
n | 5 dna, 
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and, by Conſequence the ſaid Fountain, and 
its Rivers, were fully repleniſh'd with Water, 
as ſoon as they were Created; and were ſo to 
continue, till they cou'd receive 2 ſeaſonable 
Supply of Rain ; as well as Now they do, 
from one i of Rain till another fall; 
and ſo alſo till a Second, and a Third pro- 
reſſively; not to Multiply Miracles, without 
eee nibh dei ide bus! 
And, not to omit thoſe Objected imaginary 
Subterraneous Rivers, which might poſſibly 
grow from a Defluxion of ſubterraneous Rills; 
yet Whither they can continually run, and Hu- 
they can ſend up Springs to the Tops of Moun- 
tains, are alike Unconceivable : And, 'if Di- 
vine Providence has contriv'd ſuch'a Paſſage, 
to let off the Superfluity of the Caſdiar-Sea, in- 
to the Euxine ; as well as the Guadiana, which 
paſſeth ſeveral Leagues under Ground, to pre- 
vent a conſiderable Part of Spain from ſtagna- 
ting: Tis plain, that they were not Ordain'd 
for the raiſing Spring, to ſuch prodigious 
2 as are imagind ; but for Other 
ſes. a 2 iN 
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The contrary Opinions Confuted. 


R, in caſe any Additional Supply of 
Rain, beyond what is Uſual, were ſtill 
required to keep on foot the ordinary Courſe 
of Springs; Let us ſee by what Means that 


Defi- 
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"can be = — by Thoſe who 
105 Perſuaſion. 11 


Defi | 
8 t 
ft 9199 
The zr which is Aſlign's, and chiefly in in- 
ſiſted on, is the "Ocean it ſelf ; but with. very 
lictle Hopes of Satisfaction; ſince. the Sea is 
lower than the Rivers that deſcend into It: 
And again, Theſe are lower than any Part of 
the Lab 4 which they drain, as being always 
upon a conſtant Deſcent: Whence it follows, 
that no Spring can arrive from the Sea to any 
Patt of the Surface of the Earth, (whence they 


All ſpring,) without riſing Upwards ue 


to the Bent of its own Inclination. 


And when, to weaken this Conſideration; Lis 
ſurmiſed, chat che Oceans Surface is Protmbe- 
ram, ſwelling Higher in the Middle, than 
the Tops of the higheſt Mountains: "Tis Re- 
diy d, — Experience finds the Surface 
of Water always, and every where, Level; 
and it is as much againſt Reaſon, that a Fluid 
and Ponderous Body ho . in 2 „ other 
Poſture- 38 A 

Again, To Abett this Miſtake, they obleviil 
that Ships entring into the Port make more 
bee; than they do out again; and it is no 
Wonder: For, coming In, they. are always 
upon a full _ ; bat going Out, they at- 
tain to that Celerity by infinite Degrees, which 


muſt take up Time, and Retard em till they 


be Acquired. 
5 ecu tis Urg d, that Hills are gil> 
coverd. far off at Sea, which appear'd not 


_ wearer hand: Tis Renhyd, that the hinder- 


moſt Hills, which enter d n — 
ally the Higheſt ; and ſo from a true Proſpect 


appear 


5 


appear afar off in their proper Place, and 
Oyertop the Reſt 1005 the Surface of che Sea 
be not at all Advan cel. 
To correct this Miſtake, THF Wedke, that 
Salt-Water ſo much preponderates che Freth, that 
the Depth of the Ocean, on that Account, 
will Yaiſe Freſh-Water Springs above the Pique 
of Teneriff: But of what Metal tho Tubes 
muft be made, that cou'd ſuffice to ſupport 
Columns of Water to ſo vaſt a Height 'clpe- 
cially at ſo many Leagues Diſtance from the 
Tore. where the Ocean is ſo deep; and with- 
al prove ſo ſtanch, as to convey it as many 
Leagues at Land, and to the like Height, 


without ſpending their Screams in tlie inter- 
jacent Plains, and Valleys underneath; No 
Man can tell. 1 ; 100 iin. 1 10 - k 


And, altho*"Salt= Water be” heavier than 
Freſh ; yet in caſe thoſe ſubterraneous Paſſa- 


ges be of too large an Aperture, to take off the 


ar Conſtitution of the Water by Percolation, 


it can never ſurmount the Surface of the Sea, 


from whence it came: Again, if thoſe Paſſa- 


5 2 


Articles from the Freſh- Ones; the procruſive 
Force of the Sea's Preponderation being Vo- 
lt, the farther it goes the moteè it muſt Abar: x 
and ſo fall ſhort of its firſt Origin; while the 
Motion of the Water's Gravitation, ſo con- 
vey'd, being . Natural, muſt ſtill recover its 


| 555 prove ſo freight; as to ſeparare-the Salter 


* 


N kd 


become Perpendicular. 


955 50 Tendence Downwatds, till at laſt it 


0 Hνι⁰ mod 908 ni 
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And it is vain to have recourſe to Filtration, 
to advance thoſe Springs above their Origin; 
nt whether 
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whether they be pretendedly deriv'd from the 
Ocean; or raisd by ſubterraneous Lakes or Ri- 
vers, generated in the Bowels of the Earth: 
As if it were eaſier to climb a Hill, than to 
walk upon à Plain; or more feaſible to force 
Water p a Filter againſt its own Inclination ; 
than to drive it forward upon a Level, with- 
out any ſuch Impediment. . \ 
For as to the Filter, thro' which the Stream 
is to paſs to the Height deſign'd ; ſince. it has 
no Attrattive Vertue to raiſe it; and may be 
made of any Porous and Pervious Matter; and 
is not Actuated with any kind of Motion that 
is Local, to force it Upwards againſt its In- 
clination ; whether it conſiſts of a Texture of 
laments, finely twiſted into a Thread of Flan- 
nen; or be compos'd of Globular Particles, 
maſs d as cloſe together as common Earth is; 
It can only aſſiſt to ſupport that Stream, 
while ſome Exterior Agent takes the Pains 
to raiſe It. : 1 5 
And, foraſmuch as neither the Water can 


. raiſe it ſelf, nor the Filter ſufficeth to perform 


that Office; the Preſſure of the Atmoſphere 
muſt enliven the Work, by its ride ae. 
ppon the Fountain's Superficies, and drive the 

cream up into the Cotton; and after That, 
ſuſtain the Impending Column; and, by an 
ever- repeated Impulſe, ſtill keep it in Mo- 
tion: But, in regard Water is a Fluid, as well 
as Heavy Element; to perfect the Operation, 
Ambient Air muſt encompreſs the Filter alike 
on all Sides at once, to keep the Current with- 
in the Compaſs of its Encloſure; till it arrive 


to. the utmoſt Pitch, that the. Energy of its 
| firſt Impulſe cou'd raiſe it ; without cattering 


0 
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one Drop of its Liquor, or ſuffering any per- 


ceptible Diſtillation. Et | 
Now, in Regard the Label, on the deſcend- 


| ing Part from the Center of its Gravity muſt 


be alike ſurrounded, and compreſs'd by the 
Air on all Sides, from Top to Bottom ; the 
incloſed Stream muſt, every where, meet with 


the fame Difficulry to make any Eruption: 
And whereas, at its Aſcent, the Threads of 


its Context ſerv'd for Steps to climb to its ſta- 


ted Height; Now, upon its Deſcent, they fit 


as well for Seats of Repoſe, to retard its Mo- 
tion; ſo as to hold every proportionate Part 
of it Equilibrious with its Oppoſite ; and keep 
the whole ſteady, in an equal Poiſe; till the 
Snout of the Filrer reach below the Surface of 
the Fountain, to draw the Stagnation into 2 
Current by its Preponderation. e 

Thus Filtration is found expedient for puri- 
fying of Liquors, by Percolation thro ſome po- 
rous Matter, from Veſſels of a Higher Situa- 
tion to a Lower : Nor does it import, whe- 
ther the Capacity of the Filter be great, or 
ſmall ; or the Ciſtern, wherein it is dipt, be 
of a larger, or more contracted Orifice ; or 
that it bè ſunk deeper therein, or not; nay; 


tho it were to the Bottom of the Sea: for 


( Syphbon-like, )- to whatever Height ir ſhou'd- 


| advance its Stream, it wou'd nor part with 


one ſingle Drop, till it deſcended as low as 
the Fountain whence it aroſe : So vain it is to 
imagine, that Lakes and Rivers, embowell'd in 
the Earth, ſhou'd, by this Means, fend forth 
Springs on the Tops of the Higheſt Moun- 
rains : When Reaſon and Experience makes 
it plain and manifeſt, that None can be _ 


— 
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beg, ang. 
ed Foot. its firſt Source; * 8 Filter 
be of Vie Compaiion, Capacity, or Ap; 


e l. 


. all. the ſaid Springs nll. be. tes 

15 i thaſe ſubterraneous Conduits, upon 
deten Increa at 8 Wh 81 the ks 
ir Supply can reac! ir Tops; 

an 1.maſt, der obſerve the Flooding of the 
Sea, than the Falling of a Sbower of Rain: 
Whereas, on the * „Thoſe that are 
ighe { mount are oneſt furniſh'd, and as 
99100 run off again, aſter the Shower is 
N Un; without any Regard to the Sea at all; 
Which, belike, has not been rais'd a Foot above 
5 Narutal Height, by all the Rain that ever 
S the] Wa or ker it, ſince the 
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ſupply d, and kept on foot, by Rain; accor- 
ding to their different Exigencies; by the 
Help of Reſerwvatories,. to receive and xetain it 


from Flood to Flood; fitted with Valves, pla- 


ced in the Veins of the Earth, as in the Bodies 
of Animals; to Open. by their Repletion, and 


mut again, by their own, Weight, after every 


Evacuation. A. Theory that is made out by their 
reſpective Appearances, of both Sorts, to be 
Matter of Fact. 2 271 nn . 0 | & 'N 1 {3 SI? 
For an Inſtance of a Top. Spring, that ya- 
ries both its Flood and the Time thereof, with 
the Weather; That, near Sertle, fills with e- 
very Flood a Well four Foot long, three Broad, 
and two Deep, in five. or fix Minutes; which 
ſinks again (its Sides and Bottom being leaky) 
to four Inches Water, in the like Space of Time; 
as long as the Vet Seaſon continues: Which 
no ſooner grows Droughty, but the ſaid Floods 
become gradually Aube! and retarded; till at 
laſt the Extenuated Current, finding an eaſy 
(which ĩt ſhuts not cloſe) ſlides along its Chan- 
nel at its .own Rate, Evenly, without any 
great Increaſe, or Diminution, ſometimes for a 
whole: Month. together: While on the Con- 
REY of Ju i: geist vas to im 
Bottam-Springs, which are . conſtant and e- 
ual in tbemſelves, keep their Floods to the 
— ight, and Intermiſſions to an 


* 8 


Time; And That, in the Dioceſs of Pader- 


burn, Remarkably, complies exactly with the 
Ebbing and Flowing of the Sea, in both the 
ſaid Reſpects; loſing it ſelf twice in four and 
twenty Hours, and returning back at the Inter- 


val of fix Hours; and with ſuch Violence, a8 
VI $ > 2 
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to drive three Mills : Yet, notwithſtanding, 1s 
not in the leaſt Influenced thereto by the 
Surges of the German Ocean; at forty Leapues i 
Diftance from It, and more than ſo man 
Fuat bus beneath it: But muſt be ſupply'd en- 
tirely by the Clouds from Heaven, and ſuffer 
its Intermiſſions from the Means aboveſaid: 
Its Reſerwatory collecting Water, in order to 
ſupply its Flood, with a Valve ponderous e- 


nough to with-hold it to its full Height; and 


fo cloſe, as to loſe its Stream twice in four ans 

twenty Hours; till the Rainy Currents force it 
to return back again, after the Interval of /i 
Hours: With the ſame Conſtancy and Exact- 
neſs, that the Sea Ebbs and Flows twice in 
the ſaid Space of Time: And by the Appoint- 
ment of the ſame Powerful and Provident Hand, 
which Created all things in Number, Weight, 
and Meaſure. NCT : 
And, as for thoſe Springs which, in ſome 


Meaſure, ſeem to obſerve the Motion of the 


Tide; becauſe they are near the Sea it ſelf, they 
muſt either lie below the Flood-Marks, to be 
Influenced by it; Or elſe are fed by thoſe Ri- 
vers that raiſe their Floods to ſo great a Height, 


as to reach their Level: Or, if this general Rule 


admits of any Exception; it muſt happen, 
when the ſwelling of the Sea, or River, ob- 
Nructt the Paſſage of thoſe Springs; Or, at 
leaſt retards the uſual Swiftneſs of their Deſcent; 
fo as to make their depending Fountains'to 
Overflow, or ſwell Higher than Ordinary. 

Nor can it be any longer Objected, that 
thoſe Sali Springs, which are found afar off 
at Land, are either produced by the Sea, or 
communigate with It; ſince the late Diſco- 


. 2 very 
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very of the Salt-Rocks at the Wiches in Cheſhire, + 
where thoſe Springs moſt abound and are im- 
regnated by them: Nay rather, the Sea itt 
elf is beholden to ſuch Rocks for its Briny 
Conſtitution ; and doth not conſiſt of One 
ſimple Element, but is a Compound of Two. 
different Subſtances, to wit, of Salt and V. 
ter; which are eaſily ſeparated, Each from 
the Other, by a Filter or Alembick; and as welt 
by Percolation, as Ditillatin. 3 8 


Others as vainly imagine, that an Excefs of 
Heat, contracted in the Bowels of the Earth, 
evaporates Water (like Smoak) thro' the Cliſts 
of thoſe Mountainous Heights into the Open 
Air; and inſiſt upon the Heat which affects 
our Baths, to confirm their Opinion: But in 
this Suppoſition, the Springs which are to be 
rais'd ſhow'd:iflue out of thoſe Clifts, on the 
Riſing Side; whereas daily Experience finds 
them ſtill deſcending towards the Lower ;' as 
deriving their Extraction from a more ſublime 
Origin, Heaven it ſ elf. 

Nor does the Warmer Temper of thoſe Sa- 
lubrious Fountains, evince their Heat to be 
contracted from Elementary Fire; as being of 
too Active and Diffuſive a Nature to permit 
any Cold Springs: to riſe ſo near em, as com- 
monly to fall within the ſmall Compaſs of 
the ſame Fountain; but rather derive their 
Warmth from the Sulphuroxs Veins, thro' which 
they paſs; Or elſe, They are all impregnated, 
in their Paſſage, with ſeveral Minerals of diſ- 
agreeing Spirits, which cauſe their Heat by 
Fermentation; like Antimony mix d with Sub. 

D Iimate 
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But, to allay the imaginary Heat of the laſt 
Opinion, it is thought by Others. that che 
exceſſive Cold, engender'd within the Earth, 
come ſeth the dir, which is (hut! up in Ca- 
vides it Mer; Aud hence, They ſay, it 
iy bag Stona, r Plate of Metal, caſt upon 
the Ground, whereit is expo dito the ſcorch- 
ing Rays of the Sun, contracts a Moiſture, by 
ths Refrigeration of the Air, underneath; 
whereas they rather ſar ve for a Cover to ſup- 
preis the Steam, that wou d otherwiſe breath 
ont of the Eatth where they lie, and vaniſh 
ite Air; but for want of a free Paſſage ups 
Wards Thither, it is condenſed into Water, 
b that Stop put to its Motion 

Om in caſe either Vapours biæath'd up, by 
af Exceſs of Heat, out of the Bowels of the 
545 3 or Air, — — Caverns 

yrextream Cold, gave Springs their Origin; 
the exceſſive Cold and Heat of the Winter” 8 
and Summers Solſtices, muſt needs reſpective- 
ly contribute to their Increaſe ut we ſind 
by Experience, timt the Froſt of the One dries 
them up, as well as the droughty Heat of the 
Other; whereas the Rain of the Spring and 
Autumnal  Equinoxts,” where- ever it falls, In- 
creaſeth them in the ſame Meaſure; and af- 
ter it is ſall'n, leaves them upon as conſtant a 
Decay, as being their proper Cauſe; which, 
When tis Apply d they immediately Flop; 
and when tis Remor'd they Dry ap again, 
and vaniſh to almoſt Nothing 
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And the 85 71 7 7 gr ws confutes both 


hicfs Kae e ſuppoſed. Ex- 
ceſſes Fiche 1 1 of thoſe” fi ubrer- 
raneou} Caverns, 5 1 'betw 20 th 
Extrea * 4 en; win 


ifeftly, that 11 6 concely'd Difference, pr 

ta purely from the Atfferbnt Diſp ſition 7 
Senſe, as making an Fnetuzl Judgment 2 
both Seaſons; excepting only in duch Places, 
as are Avally ſer LE te; Ir where Mines 
of Sulphur, Vitriat, S. 460 nd: Let their 
Hear no mbfe cauſes the 55 rings that are 
found There; than che Cold of Lead, Al. 
ume, &c. influencerh' Fas chat abound 3 vl 
other Places. .*--** 

_ Taftly 4 Others inſiſt upon many Cetiftcut 
Cauſe ſes,. * tra ſing the. vr brings” Or. el iſs, 
ſay * VR 2 fa tim —— 3; Condenſa ſation —, 
Rain; th e & Sp rin Aol iſe. upon higher 
Hills than E Spripes ate pon 5 or; . Highs Per 
in che Earth than They can e wou: 


be weakly fürniſh'd; Bur W have ſhaw rn re. 
ord in Both iis k e uch a. 
Concurrenc? Wo gu'd be * Unleſs: 100 
before idmircredy,' ty We urinouprod b 
ſome N Fihbouring 5 a gnation bl 
Water, 10. might hs 10 Ae which. 
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tis Rifoird; that 7 e, Peri . and, . 

gleborrow Hilts; (which yes 9 9 0 by 

den, for the Three High nt in England: ) abound 

with Springs, beyond y ſuf enn Supply,o 

Rain to recruit Int, 15 1 15 . 
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its tall Head moſtly. cover'd . "i 


, Ofn the Origin, and 
Lain, or 
Snow Webel to the 7 of che Near, 
(while. the Reſt ſt ang are and Dry,) tho its 
Top 12 1 and 1. eve 85 Quarter of a on le's 
Comp yet ir has not any POPE. upon it, 
It after pb Yards Deſcent ; and. There but 
One, which might paſs thro” a Quill : On 
Penigent-HHl appears no Spring at all, til af- 
ter Thirty Yards Deſcent from "the To op; 
which, tho' it be gather d from a great Com- 
paſs of Ground chat lieth above its Orifice, 
yer its Stream little exceeds the Former: And 
as for the Eruptions of Water out of Pendle; 
Hill, which Camden takes notice of; but One 
ef them has happen d within Thirty Years 
Space, and then but of an Hour. or two's 
tinuance z ; and "ris ſupply'd. by a Bogg, 
chat covers. the Top of Ne” Hill; and only, 
breaks out after long Surfeits of Rain, which 
cannot get ſufficient Vent any Other Way. 
It is Urg'd after, all, that the Fountain 
born] begins the Eaſt and. Weſt Calder: near 
eulen, riſerh ſo exactly on the Ridge of 
thoſe Hills which ſeparate Yorkſhire from Lan- 
caſbire, that it runs Both Ways at once. Anſw.. 
And tis ho Wonder; being a large Bogg,, 
which makes Gap between Two Mountains, 
of Thirt 5 or Forty Yards above its Height, 
which pply it wich Water very commodi- 
ouſly ; and tis fo evenly ſeated, or rather Ri- 
ab K. in the Middle, 28 to fend down i its Cur- 
rents on Both Sides at Once. 


Vet theſe Inftances, and ſo INC] Kiva 
been receiv'd for Unqueſtionable dee ruths by 
the Cs Curious and FLO Ob PISS oh | 
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the Monder, of Nature in Thoſe Parts; and 
paſs'd thro' all Ages for Unanſwerable Obje- 
ions againſt what has been here advanc'd 
concerning Springs; and Ta might have 
continued to be reputed ſuch till the World's 
End; if farther Enquiry had not been made 
into the Truth thereof, upon a ſpecial Occa- 
ſion: Whence may be collected, what Credit 
ought to be given to Thoſe many Learned 
and Grave Autbors, who relate the like Pro- 
digies of other Places; and what is to be Re- 
ply'd, to their Accumulated Teſtimonies; 
Namely, that they took their Informations at 
firſt upon flight and ill- grounded Reports; 
which, being once accepted without due Exa- 


mination by their Ring-Leaders, paſsd for 


current Truths with all their Followers; Who 
either made it not their Buſineſs to inform 
Themſelves better; or were never in proper 
Circumſtances for that Purpoſe. ST 


So plainly doth it appear from all that has 
been Alledg'd both Pro and Con, that Rain a- 
bundantly furniſheth all the Fountains in the 
World with Water; without being beholden 


to ſuch Imaginary Apprehenſions, as that Air 


condens'd into Water by the Coldneſs of the 
Earth; or Vapours, rais'd by its Heat out of its 
Bowels ; much leſs Streams convey'd thro” its 
Cayities out of the Ocean, can in the leaſt Af- 
fect em; but rather, Rain alone ' performs the 
Work ; Which never Falls, but gives em a: 
Fucreaſe in the ſame Meaſure ; nor is With: 
drawn, but they ſuffer, a proportionable.. Di- 
minution: So vainly do we Grope at Noon- 
Day for abſtruſe and occult Cauſes ; while the 
ba — only 
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only 1 True One is plain and . 1 before 
our Eyes. 

And as for Tip Spritigs, whic ever appear 
to the Day on their own accord; and Bottom - 
Springs, which lie abſolutely buried in the 
Deep; che Miner no ſooner diſcovers Where 
they lie, but he_infalliþly determines hence 
they come; viz.. the Former from Rain, di- 
ſtill d 'thro* the Soil; and the Latter deriv'd 
from em, by ſuch Paſſages as the Quarries 
afford, to ſend m down into the Mines un- 
derneath: Nay, even Thoſe which are found 
deepelt 1 in Places adjacent to the See, ſo rare- 
ly partake of its Influence, that it were as 
much a Paradox to ſay, (in gene „Terms,) 
that they proceeded from It; as to Affirm, 
that Mankind were I Blind Seele of Anima- 
firy; becauſe ome Ove Perſon might, per 
hape de found Sort bre, in every, Pariſh ; 
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Which is but 4 weak Afld far fetch d Excep- 
tion; yet the only One, that either Experi- 
ence can find out, or Reaſon admit to this 
general Rule: viz. That Springs, of all ſorts 
whatever, owe their SubFance and Being to 
the Showers and Dews which fall from Hea- 
yen; their Quantity, both in Size and Dura- 
tion, to the Capacity and Depth of thoſe ſubter- 
raneous Cavities which they penetrate ;. and 

their ſpecifick  9ualities to the ſeveral Metal; 
and Minerals, which embue em in their Tra- 
vels thro* the Bowels of the Earth: Let us 
15 to the Generation of Rain, which is to 
2 em; and 5 be again e * 9M 
Inrergh: hangeably, | for Ever. 8 * 
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8 E. S . I. 
f, the Common Source ad Produttion "of R an 
| in eee 
prog: 2 tected: Cams: hs Diſtoveiy of 
— the Origin of Springs, to the Grne- 


ration of Rain; ſince Both! alike 
es conſiſt of Water, as being Actually 

in Local Motion; the Former, ſtill 
perpendicularly deſcending towards the Cen- 
ter of the Earth; and the Later, rais d up ver- 
tically into the Air by the Beams of the Sun; 
to be let fall down again by the Poiſe of its 
own Weight : This redoubled Motion, affact- 
ing not only that ſmall Portion of Water; 
which ſupplies Fountains: and Rivert; but che 
whole Maſs of Rain, which plencifully.reptes 
niſheth both Sea and Land, throughout this 
Univerſe: My preſent Endeavour muſt bez 
to demonſtrate How, and: by What farther 
Means, ſo vaſt a. Body of That heavy Ele- 
ment can be continually kept in Motion; ſtill 
Aſcending and D W's 15 ever repeated 
nechenee F 1900 
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To give the Firſt effectual Stroak for its 
Motion Upwards ; the Sun, by the Intromiſſton 
of his Rays, diſſolves the Continuity of the 
Surface of that Water whence it was Extract- 
ed; and pares off what is more ſubtle into 
_ ſmall Particles of an Inviſible Size; that, by 
2 Diviſion fo Extraordinary, he may make a 
proport ionable Þcreaſc. of their Superficies ; to 
hold em faſter, and tranſmit em with more 


Eaſe thro* the vaſt Tract of Air they are to 


Aſcend : As Bars of Tron, drawn into ſmall 
Needles, will ſwim upon Water as Chaff; 
and a Milſtane, pulveriz'd and ſcatter'd in the 
Air, may betoſs'd To and Fro, by every Blaſt 

of Wind, like a Feather : And the Reaſon is, 
becauſe Quantity divided, increaſeth its Super- 
frier in the ſame Proportion; tho' the Sub- 
flance,, or Matter conta ind therein, remains 
ſtill the ſame, both in Bulk and Weight, that 


it was before the Diviſion was made; ſo muſt 


alſo the Subdiviſions proportionably. increaſe 
in the One Reſpect (without meddling with 
the Other, ) to an indefinite Progreſſion. 
But to whatever Number thoſe Subdiviſions 
be multiplied; or be thoſe ſeparated Pat᷑tioles 
extenuated never ſo much; yet ſtilt they re- 


main Hea vier than any equal Proportion of 


the Ambient Air; and, by Conſequence, will 
not ſwim, but ſink in it (as the Sediment 
finks to the Bottom of Liquors;) Unleſs the 
Rays, which made their firſt Separation, be- 
ing reverberateg back from the Surface of the 
Earth, raiſe em̃ up by their Rebound; and 


continually ſupport em to the Height: 16 


which they were Advanced: So that upon 
O41 ; = 4 (1 | | 5 any 
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any Abatement, either of the Force or Motion 
of thoſe Rays, the ſaid Particles muſt ſubſide, 
and fink down again to the Place from whence 
they Aſcended ; Thoſe that precede ſtill ma- 
king the Way Eaſier,” for their Followers to 
overtake em; and being Liquid, to concorporate 
with 'em into a double Proportion Progreſſive- 


ly: The firſt Compoſition conſiſting of T’ 


Particles, conjoin'd the ſecond of Fur, the 
third of Eight, the fourth of Sixteen, the fifth 
of Thirty-two, and ſo indefinitely; every Con- 
cretion haſt ning their Fall, (in Proportion to 
their Weight, ) into a greater Precipitation. 


Thus Rain is Generated of Vapours, rais d 
by tke Sun; which become ſpecified into ſe- 
veral Sorts, in their Fall, by Five ſueceſlive 
Concretions. i 
The /f conſiſts of the Primogenial Atoms of 
Moiſture, of the ſmalleFt Size, and'advanc'd 
to the greatet Height; which; condens d by 
the Cold of that Region, and being weaklieſt 
ſupported by the 'Sun's reflected Beams, at ſo 
great a Diſtance from the Earth, firſt begin 
co Fall, and give timelieſt notice to the Baro- 
feope, of the Change of Weather; but remain 
near Inviſible, like che Fall of Dew on a Sum- 
mer's Evening. 19% DOR VT gen 
The 24 Concretion conjoins Two, or more 
of thoſe Drops of the firſt Compoſition, into 
One; ſo as to overcaſt the Firmament with a 
Fogg)y Obſcurity; Which is expreſs d by the 
dun, wich a Glaring Splendor around his 
Disk; and the Moon, by a Ruff about Her 
of a ſecondary Light; while the Stars can 


and 


ſcarcely peep thro” it; and Thoſe only Here 
(1:5 if 3 14 „ 1 
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and Thete one of the lb and Jeeond Mag- 


.nitude. Bum 2310119 
D The 2d condenſerh into: ry 31 by Obſcurity; 


S * 


Which deprives 70 the Sight of thoſe Great 
Luminaries, tho' there appear no Clouds, till 
Guſts of Wind drive em on Heaps; Which 
ſtill grow more Opacoas, till 

The 47, rendring em no longer 4 


portable by the Air, diſtills a dis ling ſort of 


thick and So Rain, conſiſting of 2 Multi- 
tude of ſmall Drops; which, at v 
The ptb and af Conctetion, incorporate 
8 into Rain, in full Proportion: And 
this Account of the Generation of Rain, thro' 
all: its Deſcents, ſerves: well enough for the 
Summen Seaſon; while the Weather i is . 


and the faid Vapours liquid. 


But in Miner, when the Air is chill d with 
Cold, iand-thoſe Vapours are benumm'd with 
Ice; the Scene is chang d; For 4 ar 07 
Firſt, Tol Dewy Atoms which remain'd 
Inviſible, now beſpangle. the Sky by their 
ſmalleſt Size, and = regular Refraction of 
the Sun's Rays, with the glittering Brightneſs 
of a bite Fro: Next, Each Iwo of the 
Points canjoyn'd, making a Line, become a 
Hoar-Fro#f, and create a Fogg-like Duskineſs 
by their Irregularity : Thirdly, Each Two of 
theſe Lines laid together making a Plan; 
many of them interwoven-into one Piece, by 
their fleeting, Motion in the Air, (inſtead of a 
Ait) become Fleeces of. Snow ; and Fourthly, 
Theſe growing more ponderous and tumbling 
down headlong from the Sky, rowl themſelves 


_—_ ** which Fifthly, bringing Froſt along 


wi ith 
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with 'em into a moiſter Region, are cruſted 
over with Shells of Ice, into ed 
which makes the Operation — pm— 
| | e 

Now, in R egard the 1 Parrion af Moi: 
ſture (which was: Rain while it remain'd- li- 
quid) became Hail by Congelation; and Both 
originally ; proceeded from Particles of the 
ſmalleſt Size and rais d to the greateſt Height 
by the Sun; and deriv'd their Pedegree from 
em, thro an equal Number of Deſcents, by 
the Impulſe of their own Weight: It now 
occurs to ſhew, on the Converſe, How they 


are daily — by repeated Efforts of 


his Rays, to the foreſaid Stations; and as it 


were regenerated; Each apart, without any 


Deduction or Dependance on the Reſt; ac- 
cording to their ſundry Sorts and Sizes, and 
wth * 1 8 4 evoral This.» | 
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How 2 RY rais'd A rhe Sun to Nn Heights 
in the Air, grow, b y their Deſcent, condens'd 
into Rain, and Hal, F. as os Sorts. 


Go, ads the bir to * — = 
ſuperfluous Vapours, and the Sky ren- 
ſerene and clear, by their Evacuar 


tions. Ig 

The. Fir ii Effort of. the. 8 Ravgexhales, 
as it were by Reſpiration, the moſt ſubtle: agd 
inte Particles of Moiſture from all humid 


Bodies, 
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Bodies, (as well as Lakes, Rivers, and Seas, ) 
but eſpecially from Vegetables ; which gently 
diffuſe their Balſamick Odours thro' the Air, 
till the Evening Sun, withdrawing his Beams, 
lets em fall again, almoſt imperceptibly, in a 
pearly:Dew; upon thoſe Plants and Flowers, 
whenee they were Extracted ; or elſe the 

congeal- into 2 white Froft, which aſperſet 

the whole Face of the Earth with a Mealy 
The Second Effort of his Rays, finding the 
Air begin to be warm, and the whole Face of 


Nature better diſpos'd to be wrought on, pe- 


netrates deeper into the Earth, and draws their 
ſpecifick: Steams and Flavours out of Plants 
and Herbs of every Kind; which are ſtill ad- 
vanc'd, Inviſibly, to 'a greater Height, till 
they begin to ſubſide perdeptibly into a F 

of Particles of the ſecond Concretion ; whi 

ſubſides upon the Leaves of Trees, and u on 
the Straws of Corn, in Meldews and Hony-fal A 
if the Air be calm, and. the Wind diſperſeth 


em not: Or elſe in Winter, theſe Balls of 


Dew (being now coupl'd into Pairs) become 
congeal'd into a Hoar-Fro#t ; which breaks the 
more Uniform Motion of Light into a Dusły 


 Hezineſs. © 


The Tbird Effort fetcheth up the Eſſences 
of Minerals, and ſulphurous Exhalations, out 
of the Bowels of the Earth, conjoin'd with 
Vapours of as different Sorts ; which ſtill, up- 
on a greater Fall, 'grow into Min,; or, while 


they hang ſuſpended in the Air, become 


Clouds, being driven into Heaps by the Wind, 


while che Weather continues Fair J but up 2 * 
* 111 nn — 1 . tf 4; 30s & * Ain 
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The Fourth Effort of the Sun's Rays, or 
another Lift by the Wind, the Weather chang- 
eth its Complexion into drixgling Showers , 
adorn'd with Rain-bows, while they remain 
liquid; or into Sow, or Sleet of x Winterly 
Compoſition, mix d with Rain; which, by 
the ſupervening Froſt,. are Cemented toge- 
ther, glazing che Earth with Jee, and loading 


* 


the Trees with Snow, intermix d. 


— 7 * 
* * * 


lt Mn 
At the Fiftb, when both the Earth and the 


Air are impregnated with Heat, and jointly 
conſpire to reinforce this laſt Effort to the 
utmoſt, and raiſe thoſe Vapours and Exhala- 
tions to the higheſt pitch; and put em be- 
yond the Reach of the Sun's Power to ſuſtain 
em an longer; they Fall at laſt, with the 
greateſt Speed and Precipitation, into Show- 
ers of Rain, or Storms. of Hail, in a full Pro- 
portion as to their watry Part; leaving behind 
em the more Earth) Exhalations, of à more 
refin d and more Ipirituous Extraction, to 
ſport themſelves in Meteors of all Sorts, in that 
Upper Region; which, by the Uneaſy crowd- 
ing, together of their Heterogeneous Matter 
into divers Situations, condenſe, and fall in 
as different Poſtures ;. and, taking Fire by 
c leir Agitation, ſhoot into Stars, that vaniſh 

ach into a Line of Smoak; which (if it hap- 
pen by Nay): leaves a dus Track: of Opacous 
Stuff in the Air, of three or four Minutes 
Continuance behind it, Undiſpers d. 


Now, as to the different Manner of the 


Compoſition of Rain, and Hail; their firſt 
Ingredients are alike Inviſible Atoms, or Par- 
ticles of Water of the ſmalleſt Size; Which 

41 , $54 | | make 
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make their f. Congtetion into a thin Moi- 
Faure by a ſcarce perceptible Deſcent; as ſoon 


| _ os Beams of the Sun (being 
mes by the 


eir Weight) begin td yield; 
ad 1 leading Particles ſtill opening the 
Way for the Others to follow and Ges ftake 
em; condenſe at the ſecond, into a Fogg, at 
the thitd, into a Miſt; and at the fourth and 
fifth, into Drops of Rain of feveral Sorts ; {till 
increaſing their Size, and Precipitation, in in 
Proportion to the Depth of their Fall; Which 
is found by Obſervation to be conſiderably 
Greater in Summer, than in Winter. ' - 

But at their Converſion into Hail, the mid 
Inviſible Atoms of Moiſture are rais d to 
higher Sn 7 where they are quickly pe- 
netrated hy iercing Cold, and ſoon con- 

gea[l'd ** 4 e ; Juſt as Raments of 
Reel become glowing hot in an Inſtant, by 
falling thto' the Flame of a Candle: And the 
frozen Particles beginning to Fall, are evenly 
ſpread upon the reſiſting Air, into Fleeces of 
Snom; which {till evolving Downlyards, are 
rowPd/by-the Wind into Ball,; and drawing 
after em that Froſfy Air, into a warmer Cli- 


fied into Has. Stones, 015 4 farger ot] — 
wrap d in a Coat of a more Tranſ art 
ley Conftitution ; as Candles, dip'd 7 
Var, put on a new. Inveſticare, vpon every 
Immerſion c 9 
Hence it comes to 5 chat Storms of Hgil 
happen ſo frequently in. Summer, when Heat 
abounds, to raiſe their Vapours to à compe- 


tent Height; and ſo ſeldom in Hire, or Fre: 


ſty Weather; for Want of Moifture to Ce- 
nan ment 


3 it Were, com- 


eG > @ tc cc oe. 
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ment em together, as well as of Heat to 
Raiſe 'em H 1e2579} 149013 mont. , 

But, 3 the ſaid Vapours, as ſobn as 
they Congeal, begin to Fall; and, ſpreading 
into Fleeces, haſten their Motion, till they” 
be row d into Balls of Snow; and are faſtiy 
cruſted over with Ice, in their Precipitation: 
Thoſe which are Higheſt, and firſt undergo 
theſe Changes, get an Advantage above che 
Reſt, both for Size and Speed, in Proportion 
to their greater Deſcent ito? the warmer Air; 
and, conſequently, muſt receive an Accre- 
tion of he ſmallet Sort, which are Cemented 
to lem in their Fall: Hence it is, that Hail- 
Stones, are rugged and Multi- Angular, and of a 
reſplendent Brightneſs, contracted from as va- 
riqus a Reflection of Light, (not {moth and 
clear, ike Drops of Water Congeabd ; which 
well expreſſeth ir e and manifold 
Goampaſicion./:- | 11 - { Jo uod en 

- And, whereas: the pag Sexe womenynty” 
pours down Hail. Stone of ſeveral Sorts," and 
Sizes; and the làrget and more-rigged moſt-" 
ly Fall ſooner ; and the ſmaller and leſſer Sort, 
afterwards ; as being not able to pierce the 
Air, and force their Deſcent with the ſame 
Speed : And, when the Storm begins with 
Hail, and ends with Rain ; it is becauſe the 
Hail,-whieh-canſed-thar Precipitation in the 
warmer and lower Region thereof, brought 
not Froſt enough down with it, to cauſe and 
continue a total and perfe& Congelation. 

Nay, ſo convertible are thoſe Watry Va- 
pqurs, that compoſe ow and Rain, into 
nd and Hail; and Theſe are again ſo reſol- 
vable into Rain and Miſs that all Four are 

l ſometimes 
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ſometimes let Fall at once, out of the ſame 
Cloud, from their ſeveral Heights in the Air; 
and with ſuch Predominance either of Hear , 
or Cold, which as differently affect em; that, 
while Swe is ſcatter'd on the colder Tops of 
the Hills, Nin is often pour d down into the 
warmer Valley: below. © 

Or, on the contrary, after a Froſty and 
1 Miſt has long enſhrowded the Earth 
from the Beams of the Sun; and they have 
melted the Upper- ſide of it into Rain; the 
Showers, which were let fall, have no ſooner 
touchꝭd the froxen Ground, but have been 
Congeal'd; and glaz'd it quite over with Ice; 
2 loaded the Trees with a Burden thereof, 
ſcarce ſupportable: Thus Vapours, raisd by 
the Beams of the Sun, and let fall by their 
own Weight, are indefinitely diverſified inte 
all Sorts of Weather, according to the Ordi- 
nary Courſe of Nature; and perhaps all theſe / 
Changes -may happen within: the ſhort Space 
of 7 or ten —— » Let us fee, how any 
One Sort of rr can 5 a longet Cone” 
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How Fair and Foul Weather interchangeably ſac- 
ceed Each other ; and as diverſly affect the Sky, 
at different Seaſons of the Year. . 


e act | 
UCH is the Diverſity of Hail, and Rain, 
J and fo various is the Weather depending 
thereon, at all Seaſons ; that it is impoſlible to 
affix any Sort of it to whatever Time, or Place; 
much leſs to continue it in the ſame State, 
upon reaſonable Grounds, for a whole Sum- 
mer or Winter together. Let, ſince it ſometimes 
ſo falls out; and previous Diſpoſitions, in 
great meaſure, Occaſion it; and Theſe are 
beſt taken from daily Obſervation; I ſhall 
endeavour to dtaw a Scheme of the Summer's 
Drougbt in 1710, and How it broke; compar'd. 
with that Memorable one in 1681, (Three 
and Thirty Years ago,) in Both Reſpects. 
The great Drought in 1710, began ſo early 
as the ib of April, and laſted, without any 
conſiderable Change, till near the middle ot 
June; and perſiſted, without à Flood, till the 
Beginning of September; the chief Diſpoſition 

for it being a wet and tempeſtuous March; 
which at once disburthen'd the Sky of an ex- 
ceſſive Rain, and ſettled the Air in a profound 
Calm; till towards the e End; when a 
cold North-Weſterly Wind congeal'd thoſe few 
Clouds, which remain'd undifpers'd, into 
Fleeces of Snow, With ſome few Showers inter- 
mix'd ; which left a maddy Sky for near a Fort- 
| E night 
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night within May ; which overcaſt the Heavens 


daily, from Ten in the Morning till Two in 
the Afternoon; which the increaſing Heat of 


the Air ſtill rais'd Higher and higher, till it 


quite diſappear d and vaniſh'd out of Sight. 
This Serenity continued ten or twelve Days 
longer; the Weather-Glaſs keeping ſtedfaſt to 
its utmoſt Pitch all the while, to ſhew that the 
Drought of the Weather was then at a ſtand; 
till near the Entrance of June, that the Weight 
of the Vapours and Exhalations overcharged 
the Sky, and became abſolutely unſupport- 
able: And that the Sun, having attain d to 
the Height and Vigour of his Summer's Solſtice, 
was as loath to let em Fall; till the ſuppreſs'd 
Air began, as it were, to reel and ſtagger To 
and Fro, under the Rurthen; as plainly ap- 
pear d, by the various and Irregular Motions 
of ſome wandring Clouds ; which the Barometer 
alſo reſented by a correſpondent : Ri/img and 
Falling, yet near to an Equality; till thoſe 
Clouds were overgrown, and ſubdued: the Re- 
flection of his Rays; and forced the Returns 
of the Sky as well as of the Duickfilver, to de- 
chne gradually towards the Falling Side. 
Vet they ſtoop'd not ſo low as to part with 


any Drops of Rain, till after many repeated 


Deſcents ; and Then, Here and There, contin- 


| 1 till thoſe Clouds were driven into 
J 


ing Showers by ſudden Guſts of Hind, which 
{till attended em; and firſt they hit the Ridges, 


_ of Hills, and Heights, of Ground, that moſt 


oppos'd their Agitatibn; and thence drove 


down into the Valeys; where the Sun's Refle- 
Aion was more broken and leſs able to ſuſtain” 
em, than in the Plains ; where his Heat was: 
m3 2 ſo 
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ſo ſtrong and Uniform as to diſpute their Fall; 
and ſometimes repell d, and reſolv'd em again 
into Atoms; and ſo over-baſtily, and in ſuch 
Crowds, that their Concretions grew fo faſt, 
and they fell again with ſuch Precipitation; 
that they brought dewn with em from that 
{60 Region, at Midſummer, as ſharp Blaſts of 
Winds as uſually blow in March; and as cold 
Showers of Rain, as fall in September. «i. 
And this Struggle between the Heat of the 
Air on the One Part, and the Weight of the 
Clouds on the Other, continued all June with 
an almoſt equal Succeſs; and the Impulſe of 
the Latter was ſo warmly repuls'd by the obſti- 
nate Refiſtance of the Former, while July 
laſted, that they moſtly ſcatter'd Mifs inſtead 
of Showers; nor did the Rain in Auguit ſo en- 
tirely prevail over the Drougbt, as to cauſe a 
Flood, till near the middle of September: And 
after all, the Sky ſettled not into a Serenity ſui- 
table to the Seaſon of the Tear; but continued, 
as it were by Counter-Libration, thoſe Ups 
and Downs of Hort and Cold, with wet and dry 
Weather, which happen'd in June and firlt 
Occaſion d em; whereas the Other Memora- 


ble One began later, and continued longer; 


and ſhut up the Summer's Heats with a ſeaſo- 
nable Rain and a great Tranquility. 


For the ſaid Droughty Seaſon, being de- 
ferr'd more opportunely till A, the Rain, 
which fell in Atarch and April, had time enough 


to-ſipk deeper into the Ground, than to be 


_ overhaſtily extracted into Vapours by the Sun: 
Beſides," gentle North - Ea#i, and Weff Winds 
blew alternately all che 1 for his Aſſiſtance, 
Qs e | T- to 
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to ſupport em, till che middle of Fuly; and 
after they had got- their full load of that O- 
pacous Stuff; which, by obſcuring the Luſtre 
of his Beams and weakning their Fervour, re- 
duc'd the Air to a cooler Temper ; thofe Winds 
alſo began to vary, and ſhift more Southerly, 
to let them Fall by degrees, and condenſe im- 
perceptibly into an OvercaF ; which, finding 
the ſubſtrare Air too warm to admit it Univer- 
ſally,” ever and anon roſe and clear'd up again, 
2 Weather remaining Dry for all that Sea- 
aw; - 007? KI 
Till, at the Beginning of Auguſt it ſcatter'd 
ſome flying Drops, of too large a Size to be 
diſſolv'd and too heavy to be ſupported ; as a 
Preliminary Diſpoſition to the enſuing Show- 
ers, which were put off a Fortnight Len $ 
and the Wind, now veering conſtantly about 
the Horizon, with the Diurnal Courſe of the 
Sun, thro' all the Points of the Compaſs in 
Four and Twenty Hours ; kept the Conſtitution 
of the Sky ſo Zquilibriow, and thoſe Muddy 
Vapours ſo evenly ſpread over it; that, upon 
every Repulſe from the Earth, they were re- 
fol&s'd into Air in two Hours Space, and quite 
diſappear'd; without any Evacuation of Rain, 


to carry em off; or one Blaſt of Mind to 


chace em awayy e E tern 

Until thoſe flying Drops gathering together 
into Sbowert, and Theſe falling in with ſud- 
den Gui of Wind, broke the Overcaſt into 
Elouds; which reſpectively exonerated the Air, 
where it was heavieſt loaden in the Firſt Place, 
and ſucceſſively proceeded to exonerate the 
teſt; ſo that no where was miſs' d: And, in 
Concluſion, the Reſiſtance of the Heat below, 
v2 —— . being 
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being every where weakned alike by the refr- 


erating Showers, fair Way was made for a 


plentiful Rain to deſcend Univerſally, till the 
Sky was clear'd, and the Ground ſatisfied. 

S8o differently broke this Surfeic of Dry Wea- 

ther from the Former; and Both were ſo long 

continued, after as diverſe a Manner; and 

their more and leſs ſeaſonable Commencements 


as juſtly Occaſion'd it: The Former beginning 


in April, a Month too ſoon, and holding 


ſtanch no longer than June, contraſted! 4 


Change into Foul Weather with the Sun, up- 
on harder Terms, when he was in full Power 
to reſiſt it; than the Latter (which was de- 
ferr'd till May) did in Augn#t ; when his droop- 
ing Beams eaſily ſtoop'd to lay down their 
Burthen : So that the Quarrel which was 
ſtarted at the Fir Change, and reviv'd ar eve- 
ry Turn, in the One Caſe ; was either 'whol- 
ly wav'd, or readily appeas'd in the Other; + 
Hence it is Remarkable: 1ſt, That, in both 
Inſtances, the Serenity began and ended with 
2 dusky Sky, for ten or fifteen Days together; 
with an Interval of ſettled Weather for. fe or 
ſix Weeks; the precedent Dusk alike beginning, 
and the ſubſequent ending with Rain, which 
Occaſioned the Change. N 

adh, That thoſe Clouds roſe; every Day till 
Noon; and fell in the Evening, while the Fair 
Weather was coming on; being advanced by 
the Morning-Sun, and let fall by his Heſterly De- 
clination; while the Air was cool; and the Earth 
moiſt to receive em: But, on the contrary; 
when the Serenity went off, the ſaid Cloudy 
Overcaſt ſtill deſcended from the Air's upper 
3 oF Region, 
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Region, till the Sun's Noonffead Height enabled 
him to repel it, whence it came. 
zah, That the Riſmg Overcaft, the higher it 
was ad vanc'd the thinner it became, and more 
tranſparent ; till it quite diſappear'd : Where- 
as, on the contrary, That which deſcended, the 
lower it ſunk and the nearer it approach'd to 
the Ground, grew more denſe and Opacom, 
till it was repuls'd. | | 
Laſth, That how denſe and groſs ſoever 
this deſcending Overca i became, yet it was uſu- 
ally clear'd off, by a Reſolution into its pri- 
mogenial Particles, in four Hours Space ; that 
is, between twelve a Clock and four in the A,. 
ternoon ; having the remaining twenty Hours al- 
low'd it to Compound again, before it was re- 
foly'd a ſecond time by the Sun, when return'd 
to the ſame Meridian: Till at laſt it was diſ- 
folv'd into Mit,, Showers, and Rain; and the 
Serenity ceas d. R ene 


Thus Rain, in both Inſtances, was Gene- 
rated of Vapours rais d by the Sun; which 
paſs d and repaſs'd thro' all its Degrees of Con- 
cretion and Diſſolution, recounted in this Se- 
ion, by the ſuperadded Tendence of its own 
Weight, within the ſhort Space of four and 
twenty Hours: The Weather continuing Fair, 
while they were ſupported by his Rays, in 
Summer: Now it occurs to enquire, How ſuch 
Weather can be ſettled in Winter, while his 
warmer Beams are withdrawn to a Foreign | 


. 
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How the Weather becomes ſettled in Winter and 
changeth differently from what it did in Summer. 


F ROM what has been ſaid already of the 
Change of the Weather in Summer, it 
plainly appears; that it is Then beſt ſettled 
(when the Heat of the Sun is predominant) 
by his Support of thoſe Vapours and Exhala- 
tions in the Air; which otherwiſt would diſ- 
compoſe it: Now, on the contrary, the like 
Serenity is beſt preſerv'd, when thoſe Vapours 
and ill Humours are let fail to the Ground, 
and ſuppreſs'd by a hard Fro#t ; to breed no Di- 
ſturbance, till his warmer Beams lets em looſe 
again into ſome New Commotion. 285 


For, to reſettle a Winter's Serenity, after the 
Autumnal Rains are Fall'n, no more is requi- 
red; than that their Moiſture, after it is ſunk 
deep into the Ground, lie Congeal'd There, 
while he declines to his Winter- Qu arters, to 
give the Air no Diſquiet; till his gp 
Beams begin to rouze 'em up again, towards 
the Spring, into Fegg, and Mint; which the 
ſooner it happens, the Change of the Wea- 
ther grows more Tempe ſtuom; and the Rain, 
being groſſer, falls with greater Preeipation; 
Or as if the Seaſon be farther advanc'd, the 
Fro commonly breaks into Fair Weather; the 
ſame Heat which ' raiſeth thoſe Mi#s being 
enabled at once to diſſolve, and ſupport m. 


E 4 Our 
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Our laſt Great Froſt, and its ſudden Thaw, was 
a Memorable Inſtance of the Former Sort; 
which continued, with ſome Intermiſſions, 
from the Beginning of November, till the End 


of January; and, after it had enſhrowded the 


Earth from the Rays of the Sun, for eight or 
ten Days, with a thick Hoar- Fro#ty Sky, broke 
fo on a ſudden ; that the Thames was paſſable 


for Coaches, from Veſtminſter to Lambeth, in 


the Morning, and for Barges back again be- 


fore Night; the Sun's Rays having warm d 


the Backſide of that Miſt all choſe Days (which 


Was a before, and floated thro' the Mi- 


nuteneſs of its Particles,) then (being made 
liquid) concorporated into ſeveral Conere- 
tions, and ſunk down apace, till it had melted 
all the Reft., 3 | 

Anotber Froſt, about ten Years before This, 


(which continued from the fourth of February 


till the twentieth Day of March) froze it ſelf 
gut of the Ground, without Rain; the more 
enlivened Beams of the Sun, at /o far advanced 
4 Seaſon, ſtill carrying off the Foggy Vapours 
and Froffy Exhalations, as ſoon as they were 
raisd; and leaving an Interval of a happy 
ſeeding ( which was ſucceeded by an early 
Harveſt, ) before any April-Showers fell to in- 
terrupt it; quite contrary to the Orher, which 
broke in the Depth of Winter, with a haſty Rain ; 
the Air being then groſſer and heavier, than 
the Sun was able to ſuſtain. cke 


Thus Fair Weather is of Courſe ſucceeded 
by Foul; and cannot be long continued, in 
Summer, without an Exceſs of Heat, to ſupport 
thoſe Yapours and Exhalations which float 
20 > 4 upon 
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upon our Air; nor in Winter, but by as intenſe 
4s Cold, to {ſuppreſs em: But in the Spring and 
Autumn, when the Equino#ial-Sun ſtands Neu- 
ter, in Reference to thoſe diſagreeing Qua- 
lities ; Wet and Dry Weather change alternate- 
ly at every Turn of the Vind, without any 
Proſpect of Settlement; till eicher May gives 
the Predominance to the Former, or Novem- 
ber to the Latter ; and ſeldom without violent 
Storms, and raging Tempeſts; which, being 
Compound Meteors; conſiſting of Wind as well as 
Rain, they properly belong to the following 


Section; where Both are jointly diſcufs'd, and 


their various Phenomena are diſclos'd and Ex- 
plicated. BEES, * 
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N SEC 7. J. 
1 LTH O Rain (of which I have 
K 48 already treated) and Wind (which 
Nen Two different Elements; yet they 

ſympathize ſo much in their Mo- 
of the One, muſt in part be repeated, and ap- 
ply'd to the Production of the Other; for, as 
Air, in the Latter; and Both entirely, by the 
Rays of the Sun; notwithſtanding, as to the 
in regard the Air which they paſs thro', does 
not tranſmit em alike ; So that my preſenc 
pare em together all along my Diſcourſe ; and 
ſhew at every Step, their Accord in the One Re- 
the firſt Active Stroke that the Sun gave in the 
Generation of Rain, was to extract Vapours out 


= 55 40 Hh general Notion of its Production. 

I now undertake), be compos d of 
tions, that what I have ſaid of the Generation 
Water is raisd vertically, in the Former; ſo is 
Manner of their Deſcent, they differ no leſs ; 
Endeavour muſt be mainly employ'd, to com- 
ſpe, and their Difference in the Other. 

Firft, Concerning their joint Accord ; As 
of 
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of Water, by a Diſſolution of its Continuity 
into ſmall Particles; that by the Increaſe of | their 
. Superficies, he might hold it faſter, and raiſe 
it thro' the Air with more Eaſe : So, in the 
Production of Mind, he mingleth his pureſt 


Rays with the groſſeſt Air, which grovels 
upon the Surface of the Earth; to make it 


Lighter, by their Compoſſtion; and withal to 
ſwell it to a greater Height, Spherically; ſtill 
Rarifying it more and more below, and Con- 
denſing it as much above, as the Reflection of 
his Rays either Increaſerh or Diminiſheth ; and 
That is alſo renew'd by a daily Repetition; 
till at laſt they grow too weak, to ſuſtain ſo 
heavy a Load of- Exhalations any longer; 
which then begin to Fall- again, towards the 
3 of the Earth, depreſs'd by their own 

Secondly, Touching the different Manner of 
their Deſcent, the Water, whereof Rain con- 
ſiſts, being a much denſer and heavier Ele- 
ment, than Air, (the Medium thro' which it is 
to paſs,) every Drop thereof muſt pierce it 
with a diſtinct Hole; to diſtill its Showers per- 
pendicularly towards the Surface of the Earth ; 
whereas windy Exhalationt, how groſs and 
heavy ſoever they be, yet ſtill retaining 
the Natural Context of that Element, they 
muſt drive the Subject Air entirely down be- 
fore em; as the Salr-Flood repels the Freſb, 
when their Currents meet; and (the depreſs'd 


Air, ſtill making a- more obſtinate Reſiance) 


that Part of it which is the Uppermo# muſt 
ſtip aſide, to find an eaſier Paſſage Downwards ; 


And the faſter it falls (always meeting with a 


greater ReſFiance) it is ftill conſtrain'd to de- 
; : ſcend, 
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ſcend, by 2 greater Declivity from the Perpendi- 


eular; till its Courſe arrives at laſt to a Level, 
and becomes Progreſſive ever after; the whole 
Stream of Exhalations purſuing the ſame Tract; 
and puſhing forward all the while, till their 


common Stock be quite exhauſted: Thus the 
Wind is produc'd, 15 a reciprocal Motion of Ex- 
Aſc 


halations; firſt Aſcending perpendicularly, and 
then Deſcending again ſtill more and more Oh- 
liquely by degrees, till irs Courſe becomes at 
laſt Horizontal, 


And foraſmuch as the ind, according to 
the - vulgar Acceptation of the Word, is defi- 
ned, A Flux of the Air, which is the Subject of 
its Motion; in Reference thereto, it is to be 
Conſider'd, Fir#, that Air is a Heavy Ele- 
ment; as appears by the Baroſcope, which finds 
the pureſt Sort Equilibrious to ſever and twenty 


Inches of Quiclbſilver; or fo many Foot of Mater; 


and; conſequently, che moſt natural Motion 
of the Wind, in Compliance with the Tendence 
of its ſaid Subject, muſt, be Perpendicular, to- 


. 


_ wards the Center of the Earth. ; -, 


| Secondly, the Wind being rais'd Spherically by 


the Sun, with due Reſpect to our Globes Su- 


perficies, muſt Fall directly towards its Center: 
And being alſo pf d up by the Compoſition of 
his Rays, muſt return back as directly whence 
it came (as Air returns in a Cuppirg-glaſs when 


the Flame is Extinguiſh'd,). as ſoon as they are 
withdrawn: Beſide, the Reflection of his Beams, 


being frongeſt near the Surface of the Ground 
which they fall upon; the windy Matter muſt 
make the ſharpeſt return Thither ward: Hence 
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the deep 
well as the ſharpe## Showers, ' 

- Thirdly, To decline the Courſe of the Wind 
obliquely ; as the Rain, that falls indifferently 
on all Places, alike tides down on all ſides into 
the Valleys, ſo does Wind into the ſame De- 
preſſions; and as Rivers of Water are directed 
by their Banks ; ſo is this Flux of Air by the 
Situation of the Valleys, which it chanceth to 
fall into ; the One Element, being as naturally 
inclined to follow the Conduct of its own 
Weight, as the Other; And Wind grows, by its 
deepeſt Deſcent, as it were into Floods, ſtill 
of à larger and ſtronger Stream. 

But on Plains and Champion Ground, where 
no Depreſſions are found to ſway its Courle ; as 
the Heavier and denſer Air (being Uppermo#t.) 
forceth its Way thro" That which is Lower and 
Ligbter; ſo the Heavier Side of any Part muſt 
draw the Ligbter ſide- ways after it; or the 
weaker Side of the ſubſtrate Air muſt incline it 
to ſlide down that Way; while Exhalations 
render it wnequally Ponderous, by their Com- 


poſition ; or the Vapours, which attend it, de- 


termine its Indifferency by Protre ſion: But, both 
the Upper and Lower Air being withal ElaFick, 
the Motion of the One is broken diſorderly in- 
to Blaits by the Repugnance of the Other, with- 
out End or Meaſure; while, for want of any 
ſuch Determination, the Wind runs around, at 
other Times, in vain to find one, till it be 
ſpent. : | 
Laſth, the Sun, which fifſt ſtirs up this Tu- 
mult in the Air, by Rarifying it below, and 


Condenſing it above; draws it after him from' 


Eaſt 


eſt Deſcents create the brickeſt Winds ; as 
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Eat to Meſt, by leaving it ſtill Rarified by his 
Preſence, for the More denſe to follow him by 
its Prepoideration : All which ſaid Points oc- 
cur to be diſcuſsd and explain d, in the ſame 
Order that they are Propos e. 


11 * 


| 
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How Wind is produc'd | of Air, by the Motion 
and Mixture of the Rays of the Sun; and 
How it directed by the Situation of the Earth, 


en which it fallt. 


INCE m#ind Eſſentially conſiſts of a: Flux 

' of Air; and all Motion is conceiy'd to pro- 
ceed from-Re##+; I am to ſuppoſe the Air to 
be ſettled. in a profound Calm, before it begins 
to Move; and ſhew how the Ray, of the Sun 
firſt diſturb its Quiet; partly by the Lightneſs 
of their Compoſition, expanding and rarify- 
ing it, as it were, towards 2 Vacuity; and 
partly by the Activity of their Reflection, Buoy- 
ing up the Groſſer Part of it in the Morning, 
while their Light and Heat increaſe ; and let- 


ting it fkt-down again into that Vacuity, when 


they are withdrawn in the Afternoon ;. which 
ſufficeth to anſwer the Vind's aforeſaid Deß- 
nition. 0 r e 


Thus the Air is rais'd by the Mixture and 
Ai vir of his Beams upon che firſt Approach; 
and falls again Perpendicularly, as ſoon as 
they are withdrawn, by the Innate Propen- 
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ſion of its own Fegbr'; but withal being ex- 
quiſitely Liquid, is as eaſily inclined to follow 
the different Direction of the Ground: Declivity, 
wherever ic lights : Hence it comes to pals, 
that the Morning and Evening's Air, conſtant- 
ly attends the Ring and Setting Sun, with gen- 
tle Gales, upon the plaineſt Flatts of _ 
and amidſt the greateſt Calms ; breathing eve 
ry where, and every Way at once; and al- 
moſt as Imperceptibly ns the Riſe or Fall of 
Deu; and ſcarce to be diſcern'd, but by the 
wafting To and Fro of the Flame of a Candle; 
that, 'Weatbercock-like, wou'd repreſent the Va- 
riety of its Motion. ant (71 


But, upon a" conſiderable Advantage of 
Ground, the deſcending Blatt grow ſenſibly 


enliven d; and if its Declivity be increaſed in 


Deprb, or Compaſt; the Wind makes more haſte 
down it, and ſpreads it ſelf into a larger and 
Aronger Stream, towards the Falling Side; as 
Fegg are wont to ſwell, and ſubſide towards 
Night into the lone Situations, while the 
Sky is calm, and leaves em Undiſpers d. 
And, when they draw their Extraction 
from aloft the Hills which ſurrounds” thoſe 
Plains, their Celerity is increas'd, in Propor- 
tion to their Deſcent; and they ſlide down, ſuc- 
ceſſively from all Sides, into the deepeſt De- 
preffions ; where, like Torrents fed with many 
Rills, and thoſe alſo ſwoll'n with ſudden Show- 
ers, they ruſh headlong down the Valleys, into 
the Plains below; and as it were Qverflow 
'em, with Inundations of Windy Matter; like 
Rivers over-grown with Rain, when their 


are incapable to contain em any longer. 
[31 ve 8 ' But 
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But if it chance, that the Vapours and Ex 
halations, whereof the Wind is compoſed, ſur- 
mount the Tops of thoſe Hills, whence they 
derive its Origin; They rendevoux there 2 
while, with à great deal of Indifferency; till 
they be broken by their own Weight, upon the 
Summits thereof, into ſeveral Parties; and de- 
ſcend as divers Ways at once, into Streams of 

as different Determinations,” according to the 
Conduct of the many Valleys, they fall into; 
whether down into the Plains underneatb, or 
they be carried farther off into Foreign Coun- 
tries: As from the Tops of the Carpatbian Hills, 


in Hungary; where the moſt Eminent of em, 


having ſcarce a Breathing Air upon it, gives a 
Beginning to the manifold Streams that ga- 
ther, in the Valleys underneath, into Floods of 
Air, that become moſt violent and Impe- 
Wons. $167 enn „„ N 
Or, if the Tops of the ſurmounted Hills be 
Ridged; or many of them continued in One, 
the ſaid Maſs of Condenſed Air ſometimes 
Plits itſelf into the Two contrary Winds only, 
which blow from each Side at once, towards 
> Oppoſite Points; as the Eaſt and Weſt Winds 
frequently do from that Ridge of Hills, which 
ſepatates Lancaſhire from Yorkſhire ; by the Im- 
pulſe of the condenſed Body of Air, that diſ- 


* 


cChargeth it ſelf Both Ways, till ſome Counter- 
mation of the Air repel it; the like being done 


by ſome Hills and Minds in France, and other 
Or, if the Form of thoſe Hills be Pyrami- 
dical, their Tops being Piqud and their Sides 
ſmooth ; the Bodies of Wind which ſurmount 
em, being pierced, deſcend. every way alike ; 
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with ſo much Ind:ferency, that the Diurnal Mo- 
tion of the Sun, rarifying the Air ſucceſſively 
before em, ſufficerh co draw 'em Correſpon- 
dently from Eaſt to Weſt; from Morning till 
Evening, that He lets em fall; as is reported 
of Mount Viſo, that over-tops the Alps: And 

erhaps the Wind, being drawn ſo far as One 
þalf around it, may compel the Air on the 
Back- ſide of it, to blow the contrary Way 
along the Other half, to perfect the Revo- 
lution. 

But it happens much Otherwiſe, when 2 
ponderous Maſs of condenſed Air is let fall 
by the Sun from the Top of a High Moun- 
tain, Without any ſuch Predetermination; as Is 
done frequently, from the Top of Parlocł near 
Lanca ter; where the Wind tumbles down into 
Whreſdale with ſuch Precipitation, that, by its 
Rebounds from the Bottom of that Valley, ic 
remounts the Weſterly Heights of Ground; and 
is carried aloft to near the ſame Height, till ic 
fall into the Sea ſome Miles off; while the 
We#terly Gales have blown underneath it, for 
ſome Time, the contrary Way ; as appear'd by 
the Clouds, riding Both Ways at Once, | 


Thus out of a profound Calm is drawn 2 
Breathing Air, by the Beams of the Sun mix- 
ing with it ; which, being enliven'd by their 
Activity, firſt aſcends; and, afrer They are 
withdrawn, is let fall again by its Flux down- 
wards ; which gives it the Nature and Notion 
of Wind: And the Reflection of his Beams, be- 
ing ſtrongeſt near the Earth's Superficies, makes 
the lower Part of it Lighter, to incline it to 


Fall; and wichal more Expanded, to make 
| F room 
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room for its Reception: Now being thus gil. 


poſed, and exquiſitely Liquid, it muſt as eaſily 
follow the leaſt Dee/iviry, where it Falls; and 


the Higber it is mounted, ſtill with greater 


Precipitation; and the farther the Valleys are 
extended, either in Depth, or Breadth, ſtill 
grow into greater Floods, and Flow more impetu- 
euſly, according to their Direction; as appears 
by thoſe InF#ances I have produced for that 
purpoſe: Hence it is to be Concluded, that 
ind is nothing elſe but ſuch a a Flux of Air, as 
i have deſcribed. 
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VINCE the: Wind is defined 2 Flux of the 
Air, and the Air, ſo moved; is a ponde- 
rous Element, as appears by the Baroſcope; 
(which makes the Weight of the Armoſphere, 
when it is ligbreſt, equivalent to ſeven amd ten- 
ty Inches of Duickfitver ) no more is required 
from the Sun, to convert it into Vind, Than, 
firſt to Rarifie the Air more below, by the Brisk 
neſs of the Beams near the Surface of the Earth; 
and /well it up Spberically, by the Mixture ot 
Ins Rays: And afterwards, by withdrawing 
em again at his ſetting, to condenſe it above, to 
make it Heavier, to Fall perpendicularly towards 
the Center, and lopply che rariſied Space left 
250 behind 
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behind Him: Juſt as after the enkindled Flax 
has expelld the Air out of the Cupping-glaſs, it 
returns immediately, to repleniſh it again, af- 
ter the Flame is extinguiſh'd: And withal, 
fince the Sun draws, all the while, the ſaid 
rarified Space after him Tranſverſly, into the 
ett, by his Diuraal Motion; the Wind muſt 


needs follow him Thitherward,; to ſatisſie its fi- 
bove- mention'd: Definition. v .had 
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Let, notwithſtanding this Eamterly Determi- 
nat ion of the Mind; the Sun, to leave it free 
Liberty of Blowing from any other: Quarter of 
the Heavens, in this our Tæmperate Zone, (where 
his Rays are: weaker, and his Courſe of 2 
ſmaller Compaſs than in the Torrid) and alſo 
to direct its Motion mort effectually, from eve- 
ry Point of the Compaſs, on Occaſion; per- 
mits it either 17, To follow the unequal. Poiſe 
of its own Weight towards che Heavier Side; 
or 2dhy, To fall into the ſubitrate Air, where 
it is wealkeſt, and leaſt able to ſupport It. 


Firſt, Concerning the Former Part: To 7 
give the the Motion of the Wind both Force 
and Point, at the ſame Time; the Sun, from 
his Riſing to his Setting, ceaſeth not to fill the 
Air with Exhalations and Vapours; which, con- 
ſiſting of Ez#rb and Vater, tho? divided into 
the ſmalle# Particles, ſtill preponderate the Am- 
bient Air, and preſs it downwards; as neither 
growing Ligbter, nor filling a greater Space b 
their Separation: Again, That »indy Matter 
being diverſiy extracted, both for Quamity und 
[12:41 LF 3 Quality, 
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Quality, Here and There, out of wer and dry 
Places; muſt as differently affect the Incumbent 
Air, to move Tranſverſly ; and purſuant there- 
tO, give the Wind as various a Propenſion to- 
wards all the Points of the Horizon; and no 
leſs effectually Here, on Champion Grounds ; 
than the Declivity of Hils and Valleys actually 
do in Other Places. 
And, whereas Exbalations are ſo finely inter- 
mix'd with Air, as to give the Wind an Interior 
Tendence by their Compoſitions ; and Vapours are 
only annex d to it, to impel it Exteriourly by 
Protruſim ; yet, foraſmuch as their Natural 
Propenſion, draws em Both downwards, They 
Jointly concurr to the Wind's Production and Con- 
duct; ſeldom deſcending apart: After the One 


has Open d the Paſſage, the Other till making 


more haſte to purſue and overtake it ; and mu- 
tually propagate each Other : The Wind, 
by condenſing the Yapours into larger Drops 
of Rain ; which, by growing greater, and 
falling faſter, on the Converſe, haſten the 
Air into Wind, to ſupply the ſame Space and 
reſtore the Air's Equilibrium, by their Preci- 
pitation. — 

Thus the Wind's Indifferency which way to 
Blow, is effectually determin'd by the Unequal 
Poiſe of its own Weight; and its Flux is 
Hed by the Uneven Support of the Air, which 
ſuſtains ic : Now, altho' the Paſſive Part, thro' 
which the A#ive Wind is to force its Way, be 
exquiſitely Tin and Fluid; and more ſlippery 
than Ice, to let it ide down over It; and 3s 
eaſily ſtoops to its Preſſure, on the declining 


Side, if gently Mov'd ; yer it grows harder by 


Compreflion ; and Obſtinate, if it be urged | 
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wich Speed and Force : And the Air (like Water 


mix'd with Vine, or Balm and Oyl with other 


Liquors) is never quiet and at Eaſe, till the 


Heavieſt Part be Loweſt ſeated ; and all the 


Reſt in their proper Stations, to render the 
whole Body throughout Equilibriews : Hence 
it is, that, as Rivers of Water are confined to 
their Channels ; and their Streams are regulated 
and directed by their Banks, which Way to 
Move, whither to Flow, and after what Man- 
ner; ſo, in our preſent Caſe, 


C. 2. 
Secondly, The Flux of the Wind muſt concede 


to the Favourable Diſpoſition of the ſubſtrate Air, 


in all thoſe Reſpects. 
Fir#t, If the Airy Matter, whereof the Wind 


is compoſed, be advanced ſo High, and the 


ſub#rate Clouds prove ſo groſs, as to render its 


Motion perfectly Level before it reach the Sur- 
face of the Earth; ir hurries thoſe Clouds 
along with it through the Sky, at near the 


ſame Height, at a mighty Rate; (Nothing 


that is ſtedfait or ſolid occurring, to obHfrutt or 
retard its Career,) notwithſtanding the Rack 


may ride «nderneath perhaps Tranſverſly, or the 


quite Contrary Way, by Virtue of a like Impulſe 
from ſome other Quarter of the Sky; till all the 
ſaid Winds ſubſide into Calmer Weather: Or, 
Secondly, In caſe the Weight of the Wind pre- 
vail, to force its Deſcent down to the Ground 
(as is uſual) Obliquely ; it rebounds again into the 
Air at near the ſame Angle; and is Reciprocally 
brought down again, by its Preponderation, 
through the Ambient Matter ; and ſo Up and 
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Down, with a kind of Undulation; moving for- 
ward (like à full-blown Bladder caſt upon a 
Marble Table) with progreſſive Subſults, till 
the Energy of its grit Impulſe be ſpent. 
Dirah, If peradventure the Deſcent of the 
Mind be ſo deflefted from the Perpendicular, as, at 
its Approach to the Earth, to ſweep the Plain, 
whereon it lights, with a ſmooth Horizontal 
Gale; yer preſently its Flux becomes diſor- 
der d, by its Adbeſion to tbe Ground; which be- 
ing fix'd, retards its Motion below; while the 
Fluidity of the Air aloft, devolves it with more 
Freedom, as to the Upper Part; which, like a 
Bowl caſt upon a Plain, moves forward with 
Cjclaidica! Furls, one wrap d within another, till 
its Motion ceaſeth; which, like Waves of the 
Sea driven into ſhallow Water, tumble head- 
long One over Another, as if they ſtumbled up- 
on a broken Bottom. 
Fuurthiy, Though the Flux of Wind (all the 
ſaid Impediments being remov'd out of its 
Way) had free: Liberty in other Reſpects, to 
blow to every Point of the Compaſs, without 
any Difference ; yet it cou'd not paſs forward. 
towards any of em in particular, without p- 
ping aſide, and making its Returns To and Fro 
alternately at every Inſtant; the Paſſive Air 
kill making the greateſt Reſiſtance to the Act ive 
Minds Motion in a direct Line, where it is moſt 
Oppreſs d: And the Mud being alſo in Rea- 
dineſs, and well prepared to ſlip aſide into the 
eaſieſt Paſſage, it creeps forward with Serpen- 
Tine Mindings, without Intermiſſion: Hence the 
Meat ber- coc changeth its Point at every Blaſt ; 
whale the 7nd paſſeth on its Journey, as a 
Ship under ſail does its Voyage; which _—_ 
WS 7 0 che 
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the Rudder to keep it as Cloſe to its main Courſe 
as is poſſible, yet never teddy. 

LCaſth, Superadd to theſe manifold Deſlections 
of the Mind the Elaſtick Force of the Air; and 
thoſe Streams, which have run „lent and conti- 
nuous all this While, are preſently broken into 
rough, and frequently interrupted, Blaſts; which 
grow more nôiſy and tumultuous at every 
Turn; and upon any Re ſistance, exert them- 


ſelves into br«ker Efforts, to beat down all Op- 


poſition : And after One Ruſh is over, they 
take the Advantage of the Calm, to recollect 
their Forces and prepare for Another; and lo 
for a Third, Fourth, Fifth, &c. while the Tem- 


peſt la ſteth. 


Hence it is Obſervable, that in the Calmef 
Air and after the longeſt Intervals, they exerciſe 
the greate i Violence; and make more ſudden and 
ſurprixing Eruptions in the Beginning of a 
Storm, when they are mot reſiſted, than after 
the Air is render'd compliant with their Agita- 
tion; and ſtill they become more ſierce, while 
it remains clear and free from Vapours, not to 
clog their Efforts : Yet never attain to the 


full Exerciſe of their Authority, till the Air 


(as in Wind-Guns) be rompreſs'd- alike by cen- 
trery Blaſts, on all Sides together. et 

Hence the Motion of the Vind is render'd 
ſo various and incon tant, àas not to be traced 
and delineated but by it ſelf.; yet, tis repre- 
ſented more vi/ibly to the Eye, as it is audible 
to the Ear, or tradbable to the Hand, by the 
concomitance of a Train of Smoab, chaſed 
thro' the Air by à gentle Breeze : By which, 
all the Diverſity of Up's and Down's, To and 
5. 19 F 4 Fro 's, 
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Fro's, Backwards and Forwards, are drawn to 
the Life upon the Canopy of Heaven: And, 
*alcho” they all proceed from the Fe Cauſes, | 
which I have already Aſſign'd; yet their Ef- 

forts run ſo variouſy and contingently intermix d | 
at every Turn; producing ſuch a Diverſity of 
odd and irregular Poſtures, and Figures of In- 
conſtancy ; that no Licenſe of the Painter's 

Pencil, directed by the wildeſt Strains of Poe- 

tical Fancy, can reach to defcribe it at Land: 


And 


© 3. 


Concerning the Winds which are raiſed ar 
Ses; They wander thro' the ſame Wilderneſs 
of InFFability ; its Superficies being Plain, with- 
out any Eminences to give em Fall, or Depreſſ- 
ons to direct em, like Breezes upon Champion 
Grounds : And are mov'd 7s and Fro with fo 
much Indifferency, that if they be not repuli d at 
their Entrance into Crecks and Rivers, by ftron- 
ger Land Winds; they conſtantly ſet into em 
with the Jnflux of the Tide, and with its Re- 

«x retire back again. | 

And if thoſe Sea-Winds confift of ſtronger 
Blaſts, and be withal Outward bound; They 
are as much beholden to the Heights of Rocks, 
or Boldneſs of the Shores, for their Force and 
Speed, as if they had Blown at Land: And for 
their Herizontal Determination, they depend no 
Jeſs on the Flux of the Streams and Currents un- 
dernerneath, while they keep within the 
Sounding: ; than Land-Winds do on the Decli- 
e&ity of Hills, which give em Fall; and on 
the Cevity of Valleys, which receive em - 

| An 
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And are alike diverſified, with Reſpe& to Both, 
as to their Sorts and Sizes, as long as they are 
contain'd within the Limits afogeſaid. © 
But, if thoſe Winds be rais d fo far off at Sea, 
that neither CoaFfs nor Currents can increaſe 
their Force, nor influence their Direction; the 
Sun, by the Uniform Reflect ion of his Beams 
from the Ocean, performs Both no leſs Effe- 
ctually; by raiſing an Efluvium of Vapours 
and Exhalations into the Air, in as great A- 
bundance, while he is Preſent ; and letting it 
fall down again in his Abſence, with as much 
Precipitation at Sea, as any where elſe: And 
by ſhifting his Annual, Menſtrual, and Diurnal 
Motions, their own Ponderation till purſuing 
his Courſe, gives 'em an endleſs Diverfity, con- 
join'd with an abſolute Determination ; the 
Ocean's Superficies beigg plain and ſmooth, to 


open 2 free and eaſy Paſſage for every Blaſt, 


which the rough and rugged Surface of All things 
_ elſe as Obſtinately re:; That makes them, 
at Sea, the moſt conſtant and Uniform of all O- 
ther, and to reach the fartheſt Diſtance; and 
with what Variety, more hereafter. 

Finally, The Wind as well as Rain, both at 
Sea and Land, depends upon ſo many warioxs 
and Contingent Circumſtances, throughout the 
Temperate Zones ; that as thoſe Showers, ſpoken 
of before, were diſper d Here and There, by 
the Clouds, with an indefinite Diverſity of Duan. 
tity, Quality, and Duration: So their conco- 
mitant Blaſts of ind, were proportionably 
diverſified in the ſame Reſpects: But add there- 
to this farther Conſideration ; viz. That eve- 
ry ſmall Portion of Air, whereof thoſe Blaſts 
conliſt, is indefinitely Comipreſſible ; on the One 
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Side; by what drives it forward ; and on the 
Other, hy What reſiſt: it; and they muſt ex- 
ert thein Elaſtick Effort, with ſo different a 
Speed and Force againit that Reſtraint; that 


perhaps no To of em were ever the ame, in 
all thoſe Reſpects, ſince the Creation: 8 Nou, 
to add Force to their are 4 
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8 E c Toy IV. 
"vr the; Pali 7 Storms and Tempeſts. 


: 1 that has N hitherto Diſcoursd of 
the Nature of Mind, and the ſeveral 
etefminations of its ou is no more than 
dinarily happens, off. all Occaſions, in Re- 
ference, to the Poiſe of its own Weight, inclining 
it to Fal; and the previous Diſpoſitions of the 

rate Air, to admit and direct it, as to the 

Su ſtance of its Motion: And, whereas. I 

have' all ann, 3 the e Weg 
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vanc'd in Height, ſo they are enlarged, and 3 
ſwell into Clouds of a greater Compaſs, from the 43 
daily Acceſs of freſh. Recruits, and this Viſthbly : 

We may infer, that their concomitant Exha- 
lations do the like, and Embody themſelves, 
tho' after their Invi/ible Manner: And as thoſe 
Clouds of Vapours ſometime grow to Overcaſt the 
Heavens; 'tis reaſonable to ſubſume, that 
theſe Bodies of Exhalations become Co-extenſiue 

with 'em; even after Both, by their greater Ex- 
panſion, are vaniſh'd quite out of Sight':: Whence 
it follows, that as thoſe Clouds become viſibly, 

1. Storms of Rain; which Pall ſuddenly,” and a 
are ſoon ſpent : And that Overcaſt ſuits with 
2. Tempeſts of a longer Continuance, and a larger 
Extent : So, by Parity of Reaſon, theſe Exba- 
lations muſt ſupply both Storms and Tempeſts,” as 
to the Windy Part : Let us fee how the Opera- 


. 


tion is perform'd, in every Reſpect. 


L's. 
Firſt, Concerning the Production of a 
Storm: The Vapours and Exbalations provided 
for it, begin, even while they are yet Invi/ible, 
to tend towards the Center of their Gravity, 
where the Lines of their Accumulation are the 
longeſt, and conſequently make the deepeſt Im- 
preſſion into the Air underneath : And the Reſt 
declining Thither from all Sides at once, (as Wa- 
ter poured into à Tunnel, ſinks into its Spout,) 
they multiply their Concretions into the great- 
eſt Drops, which condenſe at laſt into a Cloud: 
Where they are diſcharged headlong into a 
Storm, till (their Evacuation exceeding their 
Concretions) the Aleviated Air ſhuts itſelf up 2 
Z again; a 
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again; while the ref of the Stormy Matter, 
which remains, tending towards the ſame Place, 
prepares it ſelf for another Eruption. 11 
For, the Firſt Effort of the Storm, having 
carried off all its Watry Part that was diſpoſed 
for it, and every Drop, as it fell, leaving the 
Hole ſbut thro which it paſs'd ; the Wind, that 
purſued it before, is now put to a op; and the 
Air is rendred ftanch and ſerene, till the Remaining 
Stuff, which was left anprepared, tending to the 
Center of the precedent Evacuation, and crowd- 
| ing into 2 Narrower Compaſs, repeats ſucceſſively 
I all the aforeſaid Concretions, till it be diſchar- 
ged after the ſame Manner, purſuant to the For- 
wer; and ſo a Third Effort ſucceeds the ſecond, 
= and 2 Fourth the third progreſſively, one follow- 
5 ing another with the like Intervals; till the 
E Sky be quite rid of all ſuperfluous and troubleſome 
Matter, to give the Air any fartber Diſquiet. 
And, in caſe the Fekin be diſpos d to let more 
Storms fall, in ſeveral Places at the ſame Time, 
they breed no new Difturbance in the Air, 
while they follow the Courſe of the Wind": But 
if they vary from it divers Ways, the Ambient 
Air becomes tumultuom on their Occarrences * N 
And if their Motions prove Adverſe to one ano- 
ther, their Rencounters grow more wiolent ; 
whether ſo directed at their ficſt Eruptions , 
or induced, by their own Weight, to fall into 
ſome Emptineſs in the Air below; where they 
Inſult each other ſo outrageouſly, as, in their 
Congreſs, to rid ap Oaks by the Roots; and over- 
throw Ca files, by ſhocking the Earth and ſapping 
their Foundations : Nay, ſometimes ſwallowing 


vp whole Armies, by Haulting em from the 
| Four 
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Four Quarters of the Heawens at once, with an 
irreſiſtible Indignation. 
When but One fingle Storm, how fierce ſoever 
it be, ſets againſt the Wind, the Conflict is not 
ſo ſharp, being much abated by the Defendant, 
as the yielding Side; yet becomes more Dread- 
ful, by the Addition of Fire- Arms to their "_ 
eſpecially amidſt the Hears of Summer, while 
the Air is, on all Sides, impregnated with ſul- 
phurous and combuſtible Matter; which Both 
Sides ſweep together in their Encounter; and 
by compreſſing it into a Ferment, and overbeating 
it by their Agitation, makes it take Fire, and 
diſcharge it ſelf in Claps of Thunder ; which, 
being involv'd in the manifold Furls of the Com- 
preſſing Clouds; each Crack breaking the Shell 
of its Incloſure, gives Fire to another of the ſame 
Rank, till al be diſcharged in Order at the Con- 
greſs of their Encounter; as if the Fronts of 
their Battles fir'd their ſmall Shot upon each 
Other. 7 5 
And if it ſo chance, that any of the Cavities, 
between the Fronts of thoſe Embodied Clouds, 
be not ſo ; gens within the Reſt ; but di- 
realy Extended, and as it were, drawn out into 
2 long bollow Tube; the Train of Etherial Gan- 
powder, incloſed therein, taking Fire at the 
Upper End, preſently diſplodes a Thunderbolt of 
moſt refined Matter out of the Lower; as 
quick as a continued Rarefaction and Lightning 
can drive it; and much ſwifter than a Ball of 
Lead paſſeth out of the Mouth of a Canon; 
and withal ic is of ſo ſubtle and penetrati ve a 
Nature, and well fitted to do Execution, eſpe- 
cially where it finds mo## Oppoſition ; as ſome- 
| times 
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times to melt the Sword and ſpare the Scab- 
bard. MITES ET LETS. 
This Fir Diſcbarge being over, preſently 
ſucceeds à Second; and this is back'd with a 
Third,” Fourth, Fifth, &c. as long as their com- 


1 mon Store of Ammunition holds out to maintain 
7 the Fight; for the prevailing Storm beating 
4 - back the yielding Wind, and ſtill encountring 
the ſreſh Supplies of fiery Matter, while it brings | 
B up the Rear; They jointly fill the Air with | 


repeated Valleys of Shot, till the aſſailant Storm be 
ſpent in the Purſuit; and the defendant Wind 
be ſo reinforced to reſiſt by its Retreat; that 
Both Sides after all are well content to acqui- 
eſce witk a drawn Bartel: The Air's. Equili- 
Irium, for which they engaged, being at laſt 
r te 21 
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Thus the ſtrongeſt Storms are ſooneſt ſpent; 

| if they be not prolong'd by Intervals, before 
their Supplies of Matter be quĩte Exhau ted; 
and their imamitting Fits grow ſometimes into 
Chronical Diſtempers of the Air, when their 
featter d Clouds fpread into Overcaſts aloft the 
Mountains, and become a | Boundleſs Ocean Of 
Mind and Mater; without any other Direction, 
than to follow the Propenſin of their own Meigbe 


* 
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towards their beavieit Side; or that which the i 
ſubſtrate Ait is leaſt able to ſupport : And, being 0 
once [way thut Way, they are carried down I 
the ſame Detlivity thro the = evet after; 0 
1. Either according to their own Breadth, fo, ej 
as at once to involve whole Nations in a Tem- e 
peſtudus Deluge; 2. Or only in Furt, as fol- F. 

lowing 
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' towing the ſpecial Im pulſe” of ſome Exterior A. 
gent that firſt ſet ah on foot; and that Part 


protruding 4 Second; and this a Wird; the 


ſame Impreſſion is carried on to the Reſt p ro- 

greſſiyely, as long as a Train of the like Diſpo- 
feier continues in the Air to receive and encou- 
rage their Motion. Now, in regard"Tempeſts 
ate commonly compos'd 'of Mind and Water ; 
with 'Flaſhes of Fire intermix d; and ſtiſl ſome 
One of em is predominant” above e ENG 2 


E 5 Inſtance of [every Sfr. N 
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Of che Fit Sort, whoſe chief” Ing ate is 
ie was That \borrid” Tempeſt, e ſotne 
Nart ago, raged ſo dreadfully in che Sautb of 
England, and drove the Sea over” fo much 
Land in the Weſt, At threatned ondan with 2 
ee y'the Overtbro of ſome 
Buildings, than uſed by Fire in the great 
Conflagration : And 115 $'d afterwards a7 the 
Sen a8 far as Denmark; It muſt needs have been 
fomented and encouraged all SI Way, by the 
ſame Windy Diſp Td of the ſuperintending 
Air, which for ſt 1 n on foot in Cormyal, near 
the Land” End, to cariy i forward all the while 
till its Stock was ſpeßſt, and che Hurry. was 
blown over. a 
Of che See Jane ich chiefly e6nGfts of 
Rain, was That prodiginusStotnj of Hall (or Rain 
congeaPa) which paſs'd ſoon after, on the 29th 
of April, thro' Lancaſhire and To, KA, in 1 
Hanes Space, from the Iriſh Sen t6 the German 
Oceun; pouring down Stones all that way of 
eig or ten Inches Circumference, und ſome 
eight ot ten Inches long; and of All Shapes and 
Figures imaginable, to the . 2p Wonder and 
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 Aſftoniſbment of the Rebolders: Such was the F. 
| _ wourable Diſpoſition of the Air all along for this 
Storm, as to continue the Impreſſion of its firſt Im- 
pulſe, according to the ſame Direct ion, from 
Sea to Sea ; the Motion of the Wind, as it paſs d | 
from the One Extreme to the Other in ſo ſhort a 
Time, being next to a Calm. * BE WELD 
And as to the watry Vapours whereof thb 

Storm conſiſted, the ing driven, at their 
firſt Concretion, Jiſerderh into Unequal. Heaps 
by tempeſtuous Blaſts of Wind; And again, 
ſuffering a more irregular Compoſition by the 
Shock of Thunder ; concorporated in their Fall 
into greater and more unequal Balls of Moiſture, 
as long as they remained Liquid ; but drawing, 
after em a froſty Air, 1 Congeal d; 
and after that, being precipitated into a moi- 
ſter Region below, were Cemented together into 
an Icy Conſtitution; and became Form'd as 
they grew. larger, into the Oddeſt Shapes that 
Precipitation and Chance cou'd poſſibly occa- 


n "i 
Laſth, That fupendous Commot ion in the Air, 
which ſo much damnified Holland that it blew 
down all the Steeples in Utrecht (that of the Ca- 
tbedral only excepted,) and reduced the Body of 
the Church to a Heap of Rubbiſh ; and endan- 
ger d Amſterdam to the ſame Fate: As it alike 
conliſted of Vapours and Exbalations, with the 
Storms of the Two former Sorts; ſo it was di- 
Finguiſh'd from em by additional Flaſhes of Fire, 
and Smoak ; to expreſs in Thunder and Light- 
ning the utmoſt Fury that Fire and Water cou'd 
exerciſe upon one another; and Both conjoin d 
upon all things elſe, in order to their De- 
Firuttion, ; | 


8 27 


1 Now, 


Storm from à Tempeſt, which alike proceed 
from a Stagnation of Vapours and Exbalations in- 


termix d: The Former ſeems at firſt to break 


out of the Sky thro' a. ſinall Cloud, as it Were 
out of a Bottle of a narrow and contracted Orifice; 
but preſently ſpreads itſelf to à greater Compaſs, 
and diſchargeth its Fury with ſo great Violence 
and Precipitation, that it is ſoon over: But the 
Tempe t ſlides thro' the Air with 4 ſoaping De- 
clivity, as one Plain does off another upon the 
lite Declination; and becomes of a longer Conti- 
nuance, and larger Extent : Yet Both are 

to follow ſome, previous Determination, to direct 
their Motion forwards progreſſively: Whereas, 
on the contrary, the Spoat and Hurrican always 
begin with a Calm, and end in a Circumgyration ; 
Wan to the Remarks commonly. made upon 
'em ; and which are laid down at large in the 
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oduction of Whirlwinds, Spouts, - 
'”, avd Hurrican... 
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as being either conducted by tbe Courſe of 
the Sun; or. 5.07 by the "unequal Poiſe of its 
own Gravity ; or drawn aſide by the Declivity 
of the Surface of the Ground whereon it falls: It 


paſs 


remain to Enquire, to what Point of the Com. 
| \ "AL2S Lofts 4 . G *. 4 


1 Avid! conſider'd the Motion of the Wind, _ 


Now, to diftinguiſh, after ſome manner, a. 
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ifferency in all thoſe Reſpects; which may 
12 in a Calm, upon a Plain, in a Sum- 
Wer Morning. g. 
In this Caſe it is to be Obſerv'd, that as ſoon 
As tlie Riſing Sun begins to warm the laſt E ven- 
ing Dew into a Morning's Miſt; if the Ground, 
awhence-it is rais'd, be throughout of the ſame 
wet or dry Conſtitution ; the Air grows by De- 
grees groſſer and more Opacous, in the like Pro- 
wa without any other Diſcompoſure: But 
F, on the contrary, it be wariouſly interſpers d 
with Lakes or Boggs, to charge the Air wne- 
godly with their Efluvium: ; it ſeems to become 
n fleeting gently To and Fro; 
and advancing h:gber into a cooler Region, be- 
gins to break into the ſeveral Conſiſtences of 
Vapours and Exbalations; and the more ſubtle 
and Aqueous Part {till Afcends, and Rarifies into 
the purer Air; while the groſſer and Terreons 
Matter ſinks alike in it, being condenſed by its 
Refrigeration. | 
And withal, being cemracted into a leſſer 
Compaſs, thoſe Exhalations ſeparate into di- 
Ftin& Bodies ; as having been diverſiy furniſh'd 
from the adjacent Places; and being Becalm'd 
turm round in vain, to find out ſome Jyecial Di- 
rection; while their devolving Spires, by haſt- 
ning their Deſcent (Periwinkke.Uke) draw each 
into a narrower Compaſs ; and twiſt themſelves 
at laſt into almoſt ſo many Points : But when 
they reach the Bottom, they unfold themſelves 
and. read again ſdirally ; and Thoſe which fall 
upon Water, according to their different Inci- 
Sandes, draw as great a Diverſity of Figures upon 
its Superficies, running through all the Conick 


Sections: 


Fa it wou'd ſteer its Courſe, in caſe of a pure 
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Section: While thoſe which fall upon Land, 
ick up Leave and Sticks, Hers and There, 


in the Woods ; and Straus and Stubble in the 
Fields; which they ſcatter and diſperſe again, 
with as irregular a Diverſity of Curvilinear Mo- 
tions; till the firſt ſupervening Blaſt of Wind 
carries off the Scene, and ſpoils their Sport. 
ut if the Calm happens to continue; till 
thoſe Mifts be drawn up into Clouds ; and theſe 
again be Evaporated, as to their watry Part, into 
Air; Each of them leaves in the Sky # dasky 
Obſcurity of Exbalations, of a more inſeparabie 
Compo ſition, behind it; which, being more pon- 
derous than the Common Air, fab, a while, 
Perpendicularly, down it; till the ſuppreſs'd Part 
growing more" Condens'd below, and making a 
eater Reſiſtance to:theirDeſcent {Thoſe n. 
bodied Exhalttions are forced to flip aſide” Ob- 
liquely, to find an eaſier Paſſage Downward : 
But which way ſoever they tend, ſtill meeting 
with more Reſiſtance, they defia# their Cour- 
ſes more and more toward, tbe Center of their 
Gyrations 5 where, the Motion being ſome N, 
their Matter becomes mo# ponderous, to draw em 
Tbit ber ward till they become Circular: And the 
leading Part of each Diviſion; drain down 
after it its concomitant Body of Exhalations (i- 
rally,) by the ſame vertiginions Tract, they be- 
come ſo many #hbirlwinds ; which increaſe their 
Speed at every Turn till they reach the 
Ground: And then being determin d, either by 
ſome previous Declination of the Air, or by the 


Declivmy of the Earth's Superficies,whereon they 


Fall; they move forward with a progreſſive Cir= 
eulation, ever after; juſt as Straus or Leaves 
caſt into a #b#Ipsol, contract the ſame vertigi- 
* 2 nous 


* 
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nous "Motion, 'arid continue it down the Stream 
progreſſvely, till they be quite Diſpers d. | 


Thus a ſmall. Quantity of Aer fare, hois'd up 


into the Sky and let fall down again, becomes 


'a Whirlwind; but, being only the Production 
of one Morning's Sun, eſpecially at Land and in 
Our cool Climate; it wants bot Height to Fall, 
and Weight of Vapours to drive the Air into any 
farther Diſorder: But, on the contrary, at 
Sea, where the Surface of the Water is through- 
out Uniform to yield an equal Supply of Moi- 
ſture on all Sides at once; They muſt, upon 2 
longer Continuance, ſpread more evenly, like a 
Canopy, over the whole Face of Heaven ; and 
be of too large a Compaſs for the ſaid Whirling 
Motion ; and for want of other Determination, 
as an Unſupportable Load, muſt at laſt break 
down a Sallyport by main Force; and Tumul- 
tuouſly ruſbing into it from every ſide, muſt 
croud themſelves into a Spout ; and diſem- 
-bogue their Stream down a Pillar of Water into 
the Sea; till the Tumult ſurceaſing for want 
of a farther Supply, the Top of it (which before 
ſeem d to reach the Heavens) is ler fall at laſt, 
and Immers'd in the Ocean. et 

_ Hence it is conſtantly obſerv d, that, for ſe- 
wveral Days before the Spour chanceth to fall, 
the Surface of the Sea continues Smooth and 
Even, to furniſh more Vapours by its uniform 
Refle#ion : Beſides, the Air remains profoundly 
Calm, not to drive em into i lar Heaps of 


| » Clouds, and occaſion their untimely Fall: More- 


over, the whole Face. of Heaven appears 
.Serene and Clear, not to hinder the Motion 


of the Sun's Light or Heat, from raiſing em to 


their 


a 
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their full Height ; and holding em ſteady through- 
out their Expanſion over the whole Firmament, 
their Burden is render d throughout alike ſup- 


portable, by the Equality of their Diſperſon; 
and every where Inviſible ; till at laſt growing 


too Ponderous, and the Sun's Beams too e⏑,j,jjmZ es 


ſupport em, a Breach is made; and, al crowd- 
ing thither, they condenſe into a Cloud; and 
are hurried into a Spout by their Precipitation; 
the leading Part drawing the whole Maſs of 
Vapours after it ; till the oppreſs'd Air be quite 
diaburtben d of its Load; and that vaſt Expan- 
ſion of Vapours, that oppreſs d it, be Exhauſted. 


To deſcribe the whole Appearance, according 
to Obſervation ; before the Cloud (which is 
an infallible Prognoſtick of the enſuing Storm) 
be viſible, is diſcern'd a dust Obſcurity in the 


Sky of a thin Rain, haſting from all ſidet towards 


the Center where it is to fix; and the Sea's ſu- 
perficies becomes plain underneath through the 
Preſſure of the Air, which deſigns the Compaſs / 
wherein it muſt Fall; which ſoon grows-rough 
again, with the Diffurbance that attends it; 
and contract ing the ſame whirling Motion, con- 
denſeth the preliminary Drops of the Storm, 
(which before were thin ſcatter'd by their Gy- 
ration) into a thick ſort of Rain, which ſeems 
to aſcend out of the Waves: As a Fogg which 
falls on a Summer's Evening, condenſing firſt 
below, ſeems to riſe again, though the Vapours 
which augment it, really deſcend all the while : 
And the ſaid Cloud, fooping from above till 
lower, meets the Other which ſeems to riſe ; and 
they both concorporate at laſt into a Pillar of 
Wind, and a Stream of Water intermixt ; which: 
85 r ſpreadi 
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pals, and to a Depth 


——— 


dreads itſelf more and more upon the Sarfecs: ; 
af the Ocean,Spiraly z as long as their common 
Stock of Vapours: _ eee eee hold out 
to maintain itt. 

Such Defluxions or eee of Water from 
the Sky, are commonly call'd Spouts, from 
their Watry Compoſnion, and Perpendiculars 
for their direQer | Tendence towards the Center 
of the Eartb; while others, which are of a 
more Airy alen, are as properly named 
Hurricans, from the irregular Diforder and 
Fury of their Motion; as conſiſting moſtly 
Gf at Lond) of bet and dry Exhalations, and 
ſulphureaus Steams of Minerals; and are ſo im- 
ee. with the Beams of the Sun, as to Ner- 
ment and take Fire upon every ſmall Agitation 2 
Or, if they be raiſed at —— the brackiſh Va- 

g that are exhaled from it, ſoon become a 
5 — Air; which, alite intermixt with his 
Rays, become a combuſt Matter; and at every 
Turn, ſend forth Zightning ; which, being 
involvd i in the ſurrounding Clouds, upon every 
15 ion, make Claps ef Tbunden; which are 


g d, in Peals, one upon the back of ano- 
"Fo. ele in. e Meaſure, che aincon-) 


alter 2 Furious and dreadful pn 


ceivable Fury of this raging Meteor, from the 


Maſs of the Matter. whereof it conſiſts, and 


the Height: whence it deſcends;: The Former 


probably extends to 4 hundred Leagues in- com- 
proportionable ; which, ha- 
ving made a Breach: through the ſuſtaining Air, 
crowds it ſelf into that all Cloud call'd. 
Ox. Eye, by baſtning thither on all ſides at once; 
and. __ into an 9 Load 
* 
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forceth its Way through that narrow Paſſay ge 
downwards, for a Tbouſand or Fifteen Hundred 
Fathoms ; as from the Top o F the Teneriff down 
into the Sea; accelerating its /peed alla while, 
perhaps to equalize that of a Flaſh of Gunpow- 
der out bod the Mouth of a Cannon, and be able 
to do the ſame Execution. 


And deſcending all the while through a Me- 


dium impregnated, at ſo ſultry 4 Seaſon, with 
ſulphurous Matter, drives it on Heaps, and in- 


vol ves it — its ſpiral Folds; till, either 


compreſs 4 by ſo cloſe a — Or 0wver- 
beated by too much A itation, it takes Fire; 


and diſchargeth ic ſelf in Thunder and Light- | 


ning, into Clouds of Smoak:: And, after it reach« 
eth either Land or Water to obſtrutt i its Courſe, 
it fulminates at laſt, to break down all Oppoſi- 


tion; either by main Force, if it be erected 


of Stone, or dug out of Qrarries; or elle diſolves 
the moſt ſolid and compact of "Metals, by the 
acureneſs of its Parts, and by Menſtruums pro- 
portion'd to their ſhe cifick Natures ; : according 
ro the different Duelle, of the Minerals whence 
they are extracted. a 

And, to continue the Storm, leſt the Ss af 


this fiery Meteor ſhould abate by a greater Ex- 


panſion ; its unfolding Spire, by encompaſſing 
more Air, ſtill takes in er Matter ; which 
ſerves for Fuel to increaſe the Hame, as long as 
the Ethereal Exhalations hold out to purſue its 
Courſe, and furniſh it with freſb-Reoraits ; - and 
the Tumult ccsſerb not, till the Air's Magazine 
be drain t ſuch 1 — for s a con- 
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Concluſion, © 
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FHs the Spout and Hurrican are rait d 
9] alike, by the laſt and ſtrongeſt Efferts of 
the Sun's Rays ; the Former conſiſting chiefly 
of cold and moiſt Vapours ; and the Latter of 
bot and dry Exbalations : and at Lund they are 
commonly extracted according to their diffe- 
rem Conſtitutions ; the One, out of dry and de- 
ſart Places, where Sulphur moſt abounds ; and 
the Other out of Boggs and Fexns, where Moi- 
fure is predominant : And at Sea, where Salt 
and briny Vapaurs are exhaled, in the greate fi 
Meaſure, and for the largeſt Extent; the Air 
remaining Calm all the while, to receive em 
Evenly ; and Uudiſturbd, not to drive em into 
Heaps; the Sky being throughout Serene and 
Clear, to leave the Sun the free Exerciſe of 
his Heat and Luſtre ; and withal to Advance 
and Support em at the higheF: Pitch, over the 
whole Expanſion of the Firmament, as far as 
it is Viſible ; and this both according to Rea- 
fon and Obſervation. 4 
Hence it comes to paſs, that off the Coa fi of 
Guinea, at four Degrees North Latitude, where 
there is almoſt a perpctual Calm, Spouts moſt 
abound ; eſpecially in Auguſt, when the Sun 
is vertical, and his — perpendicular, to draw 
up a greater Quantity of Water, and ſupport it 


longer at its greateſt Height: Again, at the 
Caribees, rs. Nands lye thick <1 the Sea to 
furniſh an abundance of Exzbalations, as well 
as Vapaum after the Trade-wind js leſſen'd 
gradually into a Calm, the Sun raiſeth the 
3 7 ' 2 | ferce f 
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ferce fi Hurricans, conſiſting alike of Air and 
Water; and, altho' they fall not Periodically, 
at certain Seaſons ; yet always, when the Calms 
are more frequent than ordinary ; and thoſe 
Tempeſts that uſually rage on the Coaſt of Coro- 
mondel, and the Southerly Iſles in the Sea of China, 
ſo conſtantly fall at the End of the Weſterly 
Monſoons, that they are commonly call'd The 
breaking up of the Monſoons ; ſo that every where 
a Calm indiſpenſably attends em. c 
And it is to be farther noted, that thoſe three 
Places, tho' moſt obnoxious to Spouts and 
Hurricans, yet they are ſeldom found in their 
Confines ; as in the Gulph of Arabia, where the 
Monſoons intermit not, tho? it be continued to 
that of Coromondel; nor amongſt the Antilla's, 
where there is commonly a SouthwefF Wind, 
tho' they lye next adjoining to the Caribee 
Iſlands; nor upon the Equator on the aforeſaid 
Coat of Guinea, where there blows a ſtrong 
Weſterly Wind almoſt perpetually : fo that 
where there is no Calm there is no Hurrican, 
let all other Diſpofitions for it be what they will. 

And: as for thoſe Spouts or Hurricans that 
happen out of the 7ropicks, where the Sun's 
Rays are leſs able to Raiſe and Support em at 
a conſiderable height in the Air; they moſt 
commonly Aſcend by ſuch heights of Ground, as 
are prominent to thoſe Seas ; as near the Cape 
of Good Hope, and the Pique of Teneriff,that their 
Vapours and Exbalations may climb up the 
Hill with more facility, having the one Foot fit 
upon it, than to mount properly of themſelves 
into the Air; and thoſe which at firſt make 
the leaſt Appearance in the Air, as being bigbe#F 
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their greater Fall, the 


* 


mb Eaſe: Nor that any other Reſervatories, 
either of Mood or Stone, beſides their uniform 


15. 
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Such is the Afinity of Rain and Wind in ge- 
neral; and their reſpective Motions are ſo 
nearly. related, that the Generation of the One 
moſtly becomes che Production of the Other; 
the ſame Operation of the Sun's Light and Heat, 
commonly ſerving. to effect em both ; raiſing 
jointly their Yapours and Exbalations as bigh, 
- and ſuſtaining em as long as the Force _ his 
| | Rays 
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Rays can hold out- to ſupport em: But after 


that, they are beholden to the Declivity of 


Hills, to direct their ſeveral Motions ; and to 
the Conca vity of Valleys, to give their Showers 
and Blaſts a different Condutt : And, as for the 
ſpecifick Diſtinctions of Storms and Tempeſts 


(which are higher mounted,) on the One 


part; and of Spouts and Hurricant, on the 
Other; I have ſufficiently ſhewn, how the 


Former are eaſily reduc'd to, and explicated by 


recourſe to the . unequal Byaſ of their own 
Gravity, or the uneven Nelding of the ſupporting 
Air: And that the Later contract their whir- 
ling Motion, purely from the Want of any ſuch 
ſpecial Determination: So that it only remains, 
for Illuſtrations ſake, to bring the Truth of 
what has been already concluded of the Ac- 


cord f Rain and Mind, by Reaſon; to the Teſt 


of plain Senſe and daily Obſervation. 


— 


2 c T. VI. 
Rain and Wind Accorded by the Weather-glaſs. , 


15 OW to ſhur up the whole Account I 
have given of the Production of Rain 


and ind, in the Two laſt Chapters, with One 


recapitular Cloſe; To illuſtrate all that I have 
ſaid upon this Subject, by bringing it to the 
Te of our Senſes and Experience, tis expedi- 
ent to conſult the Baroſcope: which, as an 
equal Balance, by weighing the Air in one 
End of che Scales, againſt a Counterpoiſe of 

2 Quickſityer 


gt 
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Dvickfilvtr in the Other, - plainly ſhews the 
Penderation of the Atmoſphere at all times ; and 


conſequently how our Theory of the Sun's rai- 


fing Water into Vapours, and Air into Exhala- 
tions; and letting em fall again into Rain and 
Wind, correſponds with the Riſe and Fall of 
the Duickſibver, as being their proper Effect. 


Firſt, We find by Experience, that after 
the greateft Evacuation of the Air, the Quick- 
filver ſtands to 27 Inches; yet, as ſoon as the 
Heat of the Sun raiſeth the leaſt Fogg or 
Miſt, it preſently reſents it with a Blebb in the 
midſt of its Tube; where it has mot Liberty to 
riſe within it ſelf, before it has got Strength 
to loſe its Adbeſion to the Sides of the Tube; 
but when the Heat abates, it returns to its for- 
mer Level, by the Depreſſion of its own Weight; 
and ſinks lower into a | Dimple, if the Air's 
Evacuation continue; which ſerves for di- 
find ive Remarks of Fair or Foul Weather to 
enſue ; but a ſudden Shock of the Tube reſtores 
it either Way, to the true Height of the preſent 
Seaſon. * * EE 

Secondly, When the Sun, by his repeated 
Beams, redoubles his Force, and adds a cor- 
reſpondent Quantity of Vapours and Exhalati- 


1 


ons to the Former ; and withal, raiſeth em 


jointly to a bigher Station; the Quicłſilver ud- 
vanceth in the Tube, in both Reſpetts at once, 
in the ſame Proportion; as a daily Prognoſtick 
of fairer Weather; which is no ſooner diſ- 


continued, than thoſe Fogs and Miſti, that firſt 


appear d, become Rain and Wind, by their 
bigber Fall and deeper Deſcent ; which the Quicł- 
fever farther reſents at à correſpondent Rate, 
BOTS 1 with 
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with a, longer Deſcent and greater Precipita- 
w. Thirdly, In regar 


d the Conſtitution of the 
Air is Fluid, and the Vapours and Exhalations 
where with it is charged, Heavy and Ponderous; 
and by conſequence, the Super ſicies of the At. 
moſphere, which they compoſe, naturally Even 
and Level; ſo as not to lye parallel to the Sur- 
face. of the Earth underneath; which is ſolid 
and rugged, and ſtill. more depreſs'd towards the 
Sea: Hence it is, that the Quicłſilver ſtands 
bighe#t in the Baroſcope, when tis neareſt to 
its Shore ; as ſupporting the Longe and Hea- 
wvie#t Column of Air, in proportion to the in- 


creaſe of the Thicknef of the Atmoſpbere: 


Hence we find there the ſharpeft Wind and 
moſt intenſe Rain, as falling down a greater 
ii.. 1 

Fiourthiy, Whereas it is again found by Ob- 
ſervation, that the Quicłſilver never aſcends 
higher than 31 Inches; nor deſcends lower than 
27, be the Situation of the Place what it will: 
We have the 7eight of the Atmoſphere, as 
ſimply conſider d; and the ſuperadded Load of 
Vapours and Exhalations, Geometrically Stated 
and Compared, as 4 to 27 ; the mean Space be- 
tween 'em ſerving; for a Scale, to meaſure the 
ſeveral Degrees of Fair and Foul Weather, as it 
were by Inches; and (were the Bore: of the 


Tube enlarg d, and fill'd with Vater inſtead of 


vic tſilver) it wou d weigh the different Ponde- 
rations of Air at their — Seaſons, as it 
were by Ounces, with the greate-ExaRneſs. 
.  Fifthly, In conſideration that the ſaid Va- 
pours, and Exhalations, whether they Aſcend 
or Deſcend, ſtill retain the ſame Weight, as con- 


— 
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before it happen: And 
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ſiſting-of! a like Portion of Matter; yet diff 
rently affect the Baroſcope, and more in Fair 
than Foul Weather; as being eaſier to ſuſtain 
any portion of Weight than to raiſe it; and 
again to ler it fall than-ſuftain it: Beſides, any 
quantity of Matter, by a repeated Diviſion is- 
ereaſing its Surface, and becoming more Tene- 
ble ; the Rays of the Sun (while thoſe Vapours 
and Exhalations retain their i»vi/ible Size) can 
hold em ſaſt: But when they begin to com- 
poumd together, as growing too compact to be 
ſupported any longer, and thereby Alleviating 
the Air, let em (lip, and give the Quicłſilver 
free leave to deſcend. Nad 
Sixtbiy, Since the ſaid Vapours and Exha- 
lations rerain their inviſible Sixe, as long as they 
are on the ri/mg Side; the Air muſt hold em 
in ſuſpenſe at their greate## Height for ſome 
time; and aſter that, let em /imk downwards 
by protracted Degrees, till ſeveral Concretions 
have conſiderably alleviated the Air: ſo that 
the "Quickſibver has opportunity to give us 
timely notice of the enſuing Rain, ſeveral Hour: 
| if the ſultry Heut un- 
derneath rarifie em again before they approach 
the Earth, the Fall of the Quickſilver may pre- 
vent it ſeveral Days, nay ſometimes Mees or 
more; and upon ſuch Repetitions, the Duick- 
filver pays conſtant Attendance on ſuch 
Changes in the Atmoſphere, by Riſing and Fal- 
ling alternately all the while. 8 
 Seventhly, It is remarkable, that the Air, 
which ſuffers the ſaid Alterations, being ex- 


tremely Fluid ; and the Atmoſphere, wherein 
they are ſtirred up, of a Thick»e/s proportionate, 
to allow it, upon any Commotion, free Liberty 
ann ; to 
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to roul it ſelf again into the 10 Poſture *: 
Hence jt is, that the Prognoſticks of different 
Weather, commonly extend farther than where 
the Change is actually made; as when the 
Weather-glaſs in Lancaſhire reſents the Fall of 
Rain in Trkſhire : And ſometimes the Aerial 
Evacuations are vaſtly extended, that diſcharge 
their Burthens within a /mal Compaſs, as 
happens in Sponts and Hurricans ; and ſome- 
times quite” contrary, as in the Burning of 
London; which rais'd the Quicłſilverx both at 
Paris and in Lancaſhire, higher than it has been 


abound-; than it does in Winter, when the Air 
is moſh intenſly Cold and Dry; and has not 
that Maſs of Rainy and Windy Matter to be 


ſuſtain d, nor the Sun to ſupport it: Hence 1 


mult needs infer, that the Atmoſphere's Gravi- 


tation 


* 
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tation grows more propenſe for want of his 
reverberated Rays to alleviate it by Rebound ; 
and draws its Summer's and Finter's Pondera- 


tion towards an Equality: But upon a farther 
Conſideration, that tho' it be Compos'd of 


the groſſeſt Air, tis throughly Rarified by the 
Summer's Heat, and alleviated by the Horixon- 
tal Motion of the Wind ; and Condenſed again, 
by the Winter's Cold, to its natural Gear 733 
to reſtore it to the proper Exerciſe of its Gra- 


vitation : Which cannot fail to adjuſt its Sum- 


mers and Winter's Preſſure upon the Baroſcope, 
to a perfect Equivalence at both thoſe Seaſons. 


So exactly does the Riſe of the 3 
in the Baroſcope deſcribe the Weight of its 
Counterpoiſe of Vapours and Exhalations, rais'd 
in the Air by the Beams of the San; whoſe 
Ponderation ſinks em down again into Springs, 


Rain, and Wind, with a Dependance upon an 


endleſs variety of contingent Circumſtances, 


within the temperate Zones : Whence it occurs 


to diſcuſs, how, on the Contrary, the Con- 
duct of the Sun Courſe alone prevails in the 
Torrid; to fix the ſaid Variety into ſo Sted- 
faſt and Setled an Influence upon the Motions 
of the Hind, both as to Force and Point, as to 


render em either Periodical or Perpetual, 
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Of the Motion of the WIND, as depend. 
ing on the Courſe of the SUN. 
INC E the Heat of the Sun, both 


e 
Raiſeth and Supporteth the Air, inaſ- 
much as it is 42 ſubject Matter 
Me of the Wind ; and ſolely diſpoſeth 
rn it to deſcend again, meerly by the 
Compoſition of his ligbter Rays with the bea. 
vier Air, puffing it up Spherically, and letting it 
fink alternately by Condenſation, when they are 
withdrawn, as it were, to fill up the Vacuity 
left behind em: And, in regard the Sun at 
once both Enlightens and Warms one Hemiſ- 
phere of the Globe, and turns around it in Twenty 
Four Heurs; it muſt, Cæteris paribus, draw the 
Wind after it by the ſame Means and the ſame 
Way, in «ll Places ſucceſſively, from Pole to 
Pole; in compliance with its Weſterly Motion. 
But not at the ſame Rate; running a Thou- 
ſand: Miles an Hour upon the Equator, with re- 
ſpect to the Earth's Superficies; which, at the 
Poles, are ſhut up in a Point; from whence 
increaſing his Speed, pariform to the different” 
Lengths of the intermediate Parallels ; and the 
Swifter his Courſe grows, moving the Air 
ſill more and more effectually; the Wind; ad- 
hering to his -Diurnal Courſe, upon its Ad- 
vance to about Thirty Degrees of either Dati- 
N74 HN tude, 
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tude, blows to the Weſtward perpetually ; eſ- 
pecially at Seas; where no Land-Impediments 
fall in its Way, either to obſtru& or divert 
it. 
And although, purſuant to his Diurnal 
Courſe from Ea to Weft, (which is ſo Swift 
and Dire# between the Tropicks) the Wind 
moves conſtamly towards the fame Quarter; 
yet ſtill with due regard to his Annual Declina- 
tion, it deflects more Northerly or Southerly, ac- 
cording to the different | Seaſons! of the Year ; 
without a Dependance on any other Cauſe ; 
inaſmuch as its Blaſts /oar aloft-in the Air, 
where its Flux is moſt Uniform, and eaſily in- 
clined to follow thoſe ſolar Impreſſions ; but, in 
regard its natural .Texdence declines it towards 
the Oenter of the Earth, and it falls at laſt 
upen the Surface, either of Sea or Land; it 
muſt in ſome Meaſure, be Regulated by the 
Conduct of their Situation:; eſpecially ar 
Land, where its. Surface is rough to hinder its 
Speed, or oblique to defied its Courſe. 

Again, notwithſtanding the Water's Super- 
ficies be /mooth for the Mind to glide eaſily 
over it; and of its own Nature preponderates 
the incumbent Air, which is much ligbter, 
and conſequently apt to float upon it, without 
 Tujjiing its Plain into any Diſorder; yet, in 
regard they are both Liquid Bodies, to cleave 
cloſe together, and are withal effectually ap- 
plyd to each other, by the ſuperincumbent 
Atmoſpbere ; the ſuperjected Mind and the ſub- 
ſtrate Sea, muſt mutzally ſtir up each others 
Motions ; the Former by its Weight, and the 
Larter by its Volubility, where it has roam to 
rowl ; and by conſequence, the Flux of the 
IN I Sea 
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Ses muſt ſhare with the Rays of the Sun, in 
their [way over the Wind between the Tro- 
picks, and very Effefttaally too; when the 
Space of their Coheſion is of àa large Extent; and 
their joint Motion is Conſtant and Perpetual. 

Hence it is effected, that the ſame Wind 
which was Firſt carried Veſterhy, by the Diur- 
nal Courſe of the Sun; and now Secondly, is 
declined, by his Annual Motion, more North 
and South ; Thirdly, Is often deflected more ob- 
liquely by the Inclination of the Shores; and 
Fourthly, Is return'd back again Periodically, 
from near the Oppoſite Points, by the Seas Si- 
tuation; which is finally, (by the concurrence 
of its Flux underneath) carried perpetually quite 
contrary to the Diurnal Courſe of the Sun (which 
firſt ſer it on Foot,) even upon the Equarer it 
ſelf, for Five Hundred Leagues together. 


Now the Flux of the Ocean, ſharing with 
the Motion of the Sun, in his Conduct of 
Sea-Minds in general within the Tropicks ; and 
Both being alike concern'd in the Management 
of the Trade-Mind in particular; it falls very 
opportunely to ſhew, what reſpect that Wind 
bears to their joint Direction in ſeveral Seas, at 
what Seaſons, and on all Occaſions ; for an eaſy 
and expedient Tranſition: from my pat Dil- 
courſe of the Courſe of the 'Wind, to my enſu- 
ing Treatiſe of the Motion of the Sea; by 2 
ſuicable Mixture of Both in One, in this. Chaps 
ter; before I venture upon thoſe which are 
Peculiar to the Ocean it ſelf ; as that of the 
Tide is, which depends upon quite different 
Cauſes ; Here I ſhall endeavour to demonſtrate, 
how much. the Trade- Wind is beholden to the 
OT . | Motion 


too 
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Motion of the Sex j ànd there, in what reſpect 
the Sea! Motion depends on the nd; pro- 
ducing all along ſome N for that enn 
8 Places. ei ee 
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'X7 HEREAS all chis while; 1 . 
V erain'd up che Vn thro' its Minority 
from its firſt Production, without the Jo- 
pets z here it began do, and roſe by De- 
grees, and generally was of a ſmall Extent ; 
and conſequently eaſily deflected out of its 
Courſe, by every Bogg and Mole Hill chat 
ſtood in its way; yet afforded more Matter, 
than the Slow and ſcatter d Obligalty of the 
Suns Rays were able to manage: Now, on 
the contrary, in the Torrid Climate of the 
World, where his Motion is Swifter, and his 
Rays Perpendicular and more Compact and the 
Sunburnt Earth neither overloads em with 
Moi ſture, nor any inequality of the Sea makes 
Reſiſtance to their Operation; his Conduct of 
the V ind muſt be Couſtant and Uni verſal; ten- 
ding Diurnally into the Wert, and Annually to- 
wards the North and South; and its Motion 
muſt be purſuant thereto, as long as the obwi- 
ating Coaſts and Shores will permit the. Air to 
move the ſame way, without any 1 
or Inpediment of — * Kind. 

nolzo! / 'To 
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To begin with che generabTrade- Mind, which 
is moſt conſtant for Motion and of greate fh 
Extent. : Dr. Edmund Halle; demonſtrates, that 
it neceſſarily depends on the Diurnal Courſe of 
the Sun; in regard the Air, which is leſs rari- 
fed by his Heat, and conſequently more Pon 
derou, muſt have Motion fewards thoſe; Parts, 
Which are more Rarified and les Ponderous: (ac 
cording: ta Staticks, } ro -bring 1 it tO an Equili- 
brium: Again, the Preſence of the Sun con- 
tinually ſhifting to the HMeſtward; that part, 
to which the Air cendsby\ treaſon of the Ra- 
refaction made by his greateſt Meridian Heat, 
is; with him, carried Weſt ward; and conſe- 
quently, the Tendency of the whole, Body of 
the: lower Air is that way Hence is formed” 
a general Eaſterly Mind 5 which being impræſ d 
upon all the Air of a vaſt Oren, the Parts im- 
pell one the other; and ſo keep moving, till 
the next Return of the Sun; hereby ſo much 
of the Motion as was-lezÞ is again reſer'd; 
and thus the Eaſterly Wing is — perpetual. 
From the ſame Principles Dr. Halley tells 
us it — that this Eaſterly Wind ſhou'd, 
on the North Side of the E quator, be to the 
Northward of the Eat; and, in the South Las 
titude, to the Sour bord thereof; while the 
Sun is upon or near the Line: the Air being 
there more rarified and his Morion ſwifter, than 
at any diſtance from it: Which Motions, by 
his Account, being ſuperadded to the ſormer 
Eaſterly Wind, anburts 2 *. Fbenomtna 1 
the e Trade Mind. E715 * br 


Such is dhe Eaſterl e dt Hi. 
Trade Hand; as alſo its North and South- Eafterly 
H 3 Inclina- 
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Inclination, on each fide towards the Line; 


while the Sun's Diurnal Motion keeps near 


the Equator, as Dr. Halley has already demon- 


{trated : But, before I proceed to meddle with 


its ſbifting Motion, as cauſed by the Suns An- 
nal Declination towards the Poles ; tis far- 
ther requiſite to take along with me his Hi- 
ſtorical Relation of Matter of Fact, which I 
ſtrictly obſerve, and is as follows: Viz. 


ni de dd 


eral, as in the Ethiopick' Ocean; partly Peri- 
dicat: Thar is, Blok Year indy blow one 
Way, and the other Half near upon the oppo- 
ſite Points; and theſe Points and Times of 
Shifting are different, in different parts of the 
Ocean: The limit of each Tract of Sea, ſub- 
ject to the ſame Change or Mon/con, are cer- 


tainly very hard to determine: But the Dili- 


gence [ ſays" He | I have us'd to be rightly 
inform'd, and the Care I have taken therein, 
has, in à great Meaſure, ſurmounted that 
Difficulty ; and Fam perſuaded, that the fol- 
lowing Particulars may be rely d on. 
. That between the Latitades of 10 De- 
grees and 30 Degrees South, between Mada- 
gaſcar and Hollandia Nova, the general Trade- 
Wind, about South Eat and by Ea, is found to 
blow all the Year long, to all Intents and 
Purpoſes, after the ſame Manner, as in the 
ſame Latitudes in the Ethiopick Ses. 
2. That the aforeſaid South- Ea Winds ex- 
tend to within 2 Degrees of the Equator, du- 
ring the Months of Tune, Fuly, AuguF, &c. 
to November; at which time, between the 
Soxgh Latitudes of Three and Ten Degrees, be- 
11011 , ing 
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ing near the Meridian of the North End of 
Madagaſcar, and between Two and Twelve 
South Latitude, being near Sumatra and Java, 
the contrary Winds from the North Het, or 
between the North and Veſt, fer in and Blow 
for half a Year ; viz. from the Beginning of 
December till May; and this Monſoon is obſerv'd 
as far as the Molucca Iſles. | 
2. That to the Northward of Three Degrees 

South Latitude, over the whole Arabian or In- 
dian Sea, and Gulph of Bengal, from Sumatra 
to the Coaſt of Afica, there is another Mon- 
ſoon, blowing from October to April, upon the 
North-Ea#f Points: But in the other Half 
Year, from April to October, upon the oppoſite 
Points of South Weft and Veit South Wet, and 
that with rather more Force than the Other, 
accompanied with dark Rainy Weather ; 
whereas, the North-Eaſt blows clear: Tis like- 
wiſe to be Noted, that the Winds are not ſo 
conſtant, either in Strength or Point, in the 
Gulph of Bengal, as they are in the Indian Sea, 
where a Certain and ſteady Gale ſcarce ever 
fails: Tis alſo remarkable, that the South 
WefF Winds in thoſe Seas are generally more 
Southerly on the African Side, more Weſterly on 
the Indian, © e EE” 

4. Thar, as an Appendix to the laſt de- 
ſcrib'd Monſoon, there is a Tract of Sea to the 
Southward of the Equator, ſubje& to the ſame 
Changes of the Winds ; viz, Near the African 
Coaſt, between it and the Iſland of Mada- 
gacar, or St. Laurence, and from thence North- 
ward as far as the Line; wherein, from April 
to October, there is found a conſtant freſh S. S. 
M. Wind ; which, as you go more as 

art * + 
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becomes ſtill more and more Weſterly ; ſo as 
to fall in with the V. S. M. Winds, mention'd 
before in thoſe Months of the Year, to be 
certain to the Northward of the Equator, _ 
F. What Winds blow: in theſe Seas for the 
other Half Year, from October to April, L He |] 
had not yet been able to obtain to his full Sa- 
tisfaction; for that our Navigators always re- 
turn from dia without Madagaſcar, and ſo 
are little acquainted in this Matter: The Ac- 
count that has been given [ Him] is only this; 
that the Winds. are more Eaſterly | hg 
and as often to the North of the true Eat, 
as to the Southward thereof. SE Art, 
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Of the Shifting Trade-Winds ; and their depen- 
* ance on the Sun's Zodiacal Declination, with 
gerd to the Equinoctial Poſition of the Ara- 


a 
f» 4 


02 ſtrictly does the mutual. Concourſe of 
the North and South-Eaſterly Trade-Winc 
obſerve the Equator, while the Sun's Diurnal 
Motion keeps cloſe; to that Line: But, when 
his Annual Declination withdraws his vertical 
ays, and the Air grows cooler in his Ab- 
ence .; the joint Occurſe of the ſaid Winds (as 
following cloſe to his greate## Meridional Heat,) 
muſt alſo decline with him into the ſame La- 
titude ; whether it be to the North or South. 


A ere , MA coco} _ tr am Hep .., 


And thoſe Winds muſt make their Be. Teorly 
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Returns of Sammer and Vi enen on 
each ſide of the Zquator.. 

Beſides, the ſaid Space of ratefied Air, Ril 
cooling | the Sun's Zodiacal Detlination' ſuc- 

geſſively towards each of the Tropicks ; and 
ſtill intermediating between the ſaid North and 
South+ Eaſterly Minde, muſt needs fagnate into 
Calm of 10 conſiderable a Breadth, on each 
ſide of that ſhiſting Line deſcrib'd by: the Sun's 
Declination, as to hinder the ſaid, oppoſite Flues 
of Air from approaching each other at their 
Congrels ; that Geographers commonly aflign 
it a Tract of twelve Degrees Tranquility: So 
that the /Sutr's: Tropical. Declination (being ex- 
tended at leaſt t enty : tbree Degrees, ) more than 
doubly ſufficeth, to dra the ſaid Vacuity from 
one ſide of che Line to the ocher, with an 
merh, Viciſſnude; as is Manifeſt! 

Now, the Poſtion ot the Aralian n 500 
chat part of the iadian Sea which the (aid ſhift- 
ing North and South Eaſterly Winds chięfly affect, 
being, Eqdinoctial; it concurs vety portune« 
ly. with the Zodiacal Motion of the Sun, ei- 
ther to remove em Alternately out of that 
Compals, as not exceeding ten Degrees on the 
South of the Equator, and twelve Degrees to the 
Nor ard of that Line; or at leaſt, to abate 
their Force in ſuch meaſure, as not tobe able 
to reſiſt the South, and North-weſterly Monſoons ; 
which of courſe ſucceed em from the Oppoſite 
Points every Halfar, at their reſpective 
Seaſons, to ſupply the Vacuities left behind 
MA, Ch wal © 

Hence it comes to paso, chat thi Nerth — 
South-Eaſt. Trade-Winds, never blow Both at 
wy within the Compaſs of the Gulph or Sea 
115 oral 
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| aforeſaid; the One being no ſooner drawn of 


by the Sun's Declination, than the Other is 
brought om again by its own Weight, to fill up 
the Vzcaity, left on the other Side of the Equa- 
tor : Fot ſo it happens in April, when the Sun, 
having paſs d the Line into the Northern Signs, 
at once carries off the Noreb-Eaft Trade- Wind 
from it, and draws Thither the South-Eaſt 
Wind after it; and having repaſsd it again to 
the Soutbward, brings thoſe Winds back again; 
and ſo carries em Backward and Forward; the 
One towards the Line, and the Other frowards 
it, by an Ha Narly Viciſſitude for ever. 
It is farther obſervable, that choſe Eaſterly 


Trade-Winds, and Weferly Monſoons, which 


happen at the ſame Time, blow jointly either 
towards the North or South : As from April to 


October Both blow to the Norward, purſuant 


to the Sun's Declination into the North. Sigus; 
drawing em Thicher ward, from à more Denſe 
and Ponderous Winterly Seaſon, into a more 
expandedind rarefied Air of Summer; and, 
on the contrary, They jointly, from October 
to April, attend in the Sosth on his Preſence, 
upon the ſame Occaſion; ſo that the Weſterly 
Monſoons, inaſmuch as they blow. North or 
South, are as effectually Influenced by the An- 
nua Courſe of the Sun, as the Eafterly Trade- 
Winds ate to blow Hither or Thither at the 
Hence it comes again to paſs, that the ſaid 
Soutb-Eafterly Winds, as Dr. Halley obſerves, ex- 
tend from the aforeſaid Ten Degrees South- Lati- 
tude, near the Equator, during the Months of 
June, Fuly, &c. to November; while the Sun 
remains to the Norward'of the Line to draw 
HM erolr - **m 
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'em Thicherwards : And, on the contrary, 
that there is blowing a Nortb-Eafterly Wind for 
the other Half-Year from November to June, 
the Sun being on that Side of the Line to at- 


tract it. Now Why, or How thoſe Two EA. 


ferly-Winds, fo intermixing, ſhou'd each be 
ſupply'd for its reſpective Half-Near by a N. 
ſterly-Monſoon from the Oppoſite Point; and to 
aſſign a Cauſe able to produce ſo conſtant an 


Effect, leaves no Phenomena of the ſhifting 


Trade Winds Unaccounted for. 
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Ho the South and North-weſtern Monſoons 
are reſpect ively Regulated by the Situation and 
Figure of the Arabian- Sen. 


AVIN G fſhewn- already (in the Former 

of the Two precedent Sections,) that 

the South-EaFterly Wind, which blows perpe- 
tually from Thirty to Ten Degrees of the ſame 
Latitude, is drawn Eight Degrees nearer the 
Line, on the Eat Side of the Arabian- Bay, 
from November till April, by the Sun's Declina- 
tion to the Norward: And in the Latter, that 
the Soutb- Met Monſoon, by virtue of his ſaid 
Declination, blows to the Norward at the ſame 


time: Let us ſee how it acquires a Weſteri 
Turn, by the Conduct of the ſaid:Bay's Situa- 
tion on that Side. And it is Obſervable, 
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Ne. 0h Trade Wind and — 


Fu, That the Mi. 8 — We. 
the Ocean towards the Heſt, tend Nerth-Eaſterly. 
from the Cape of Good Hope all along to the 
Equator, and beyond i it to 15 Bottom of the 

= — yz the Land being High, for the moſt 
rt. And Sea-Winds, being a beavy, Meteor, 
— feb ſequently as strictly obſerve their Di- 
redtion,. as Rivers do. the Banks which hound 
em and the Winds muſt follow their Conduct 

as far as they reach, eſpecially at that Seaſon, 

when a ponderous Load of Winterly Air, and 

Foul Weather, drives em Thitherward; with 
more vehemency, as Dr. Halley takes notice, 

_ any other Winds that Trade in thoſe 

8 

Beſides, the ſaid South Deller whoſe Super- 

ficies-ſuſtains that Soutb-Meſt Wind all the 

while, ſending. its Tide dire#ly Norward to- 
, wards the ſaid Bay, being alike ——— dn 
That Side by the Inclining Shore, the Flux of its 

Coaſting Current muſt be proportionably baſten d; 

and Suech communicate to the oper in- 

eceumbent South-Weſterly Monſoon, a more fix d and 

ſteady Determination, and drive its Flux As 

any ino rbe Bay as it went before. 111) 

In conſequence whereto it is Obſervd, at 
2 conſtant Current of the Sea, for all that 
Tract from Madaguſcar to the Equator, entring 
the? South. Neft Corner of the Hidian Ocean, 
( vkete t ne Monſoons firſt begin to ſhift) car- 
ries the fuperiacumbent Air along with it 
down imo the Arabian Gu 2 And, as Pr. 
Halley affirms; a conſtant ' freſh SburbWeſper efterly 
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Wind bloteing along thatGoaſt, on both Sides 
12 — ; which, the farther you go WW 
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ſtill blowing more Weſterly, falls in ( ſays He) 
witk the South - Weſterly Monſoon ; or ae gives 
it a beginning by falling in with it in April, 
and ending with it in October: which plaml 


demonſtrares, that They compoſe and become, 


as it were; the ſame undiſcontinued Blood of 


Warer and Wind, conjoin'd, wichout any. di- 


ſtinction; while the Sun's Norward Declination, 
at once encourages the ' South-Weſt | Wind to 
blow and withdraws that North. Eaſterly Wind, 

which otherwiſe would Oppoſe it. 
Hence it comes to paſs, that the Sonthlxeſt 
Monſoon, às being deriv'd from the joint Cur- 
rent of Wind and Water aforeſaid; following 
the: Soutb-Weſterly Direction of the African 
Shore, which ſtill contracts and enforceth it 
both by Land and Sea; and having paſsd the 


Equator, its proper Limit, penetrates to the 


Bottom of | the Arabian Bay: Whereas, the 
South: Eaſt Trade- ind, which blows at the ſame 
Time, on the South Side of the Line, never 
reacheth it, for want of the like Aſſiſtance 
from any Shore or Current, to help it forward: 
But, on the contrary, falls ſhort of its Natu- 
ral Courſe, at leaſt to or. three Degrees, as 
being repuls'd by the contrary Motion: of Sea and 
Wind; as will appear. ii. 


No to derive the North-Weſt Monſoon regu- 
larly from the ſame Source, or Current of 
Water, only reflex d, which brought the other 
Monſoon directly from the Soutb-Meſt; it is to 
be Noted, that the Bay, wherein they are Both 


— 


propagated, is of a 7riangular Figure; the Sub- 


ſenſe of whoſe Nerth Angle, pointing directly 
Eaſt and Mert, ſeparates the ſaid Bay, on the 


South, 
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Sexth, from the wide Ocean, with a Barrier 


ſaid. Sogth-Heſterly Current falling obliquely, 
3nd entring into the Gulph at its South. Weft 
Angle, is reflected from near the Center there- 
of, towards the other End of the ſaid Barrier; 
where the Stream refunds it again, by an Ex- 
ferly Out ward - bound Paſſage, into the Ocean 
whence it came; drawing the incumbent 
Ne. Wen Monſcon after it from October to. April, 
1 ae ao, 640-133 
Conformably to the Scheme of the Soutb- 
_ Wefterly Flux, and North-Wefterly Reflux of the 
ſaid Current; Dr. Haley aſſures us that a freſh 
Wefterly Wind attends it down the Bay; which 
the farther you go Nertherly ſtill blows more 
Weiterly, till they Both approach near the Ea- 
fern Shore; where the Current (being now 
on its Return towards the Ocean) veres about 
to the Norward, and thence Weferly, till it falls 
in with the Conduct of the oppoſite. Eaſtern 
Coaſt ; and follows its Direction as far as the 
Moldiva Tiands ; which, tending Lineally to 
the ſame Point, ſteers on its Courſe forward 
ten Degrees farther, till it reach the Equator. 
Now, in regard as the. ſaid Current, de- 
ſcending into the Bay, goes on diſperſing its 
Stream into almoſt Calm Water ; ſo the oppo- 
ſite Ea#ers Shore recollects it again, and re- 
vives its Motion by the like Degrees, till it 


have paſs d the ſaid and. up to the Line; 


where it falls in exactly with the Tendence of 
the Nortb- Met Monſoon : Hence it muſt needs 
ſtir vp There a Motion in the incumbent Air 
of That Tendence ; the oppoſite Soutb-Ea#t 
Trade · Nind being already withdrawn by the 
Kan | Sun's 


compos d of 1/es and Shellows ; whereon' the 
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Sun's Declination ; and muſt carry that Monſoon, 
ſo rais d, along with it, according to the ſame 
Direct ion, ten Degrees farther, being its proper 
Limit, till it meet with the ſaid Wind to ſtop 
it; and the Stream underneath, having paſs d 
over the aforeſaid Barrier of Jes and Shoals, be 
refunded into the Ocean whence it came. 

Thus boch the Wefterly Monſoons are. equally 
beholden to the ſame Current: That from the 
Soathward, as being carried down the Arabian- 
Bay towards the North-Ea#8, by its direct Courſe ; 
and This from the Norwerd, as return'd back 


pliance with the Streams underneath ; yet 
with This Difference, that whereas the Courſe 
of the Water, meeting no oppoſite Stream to 
diſpute its Paſſage, is perpetual : On the con- 
trary, the concomitant Fluxes of the Veſterly 
Mom ſoons, upon the Occourſe of the oppoſing 
Trade-Winds, alternately deſiſt, and become 
Periodical: Thoſe Eaſterlj- Wind: within their 
Compaſs, over-powering all Oppoſition, fo 
as either to reſtrain the ſaid contrary Monſoons, 
or ſet em at liberty; while the Sun's South 
or North Declinat ion, by balf-Yearly Returns, al- 
ternately ſets on the ſaid Eafterij Winds, or 
takes em off again. . e U 10 
Hence it is, that the ſaid South. Weft Mon- 
ſoons begins to blow in April, when the Sun's 
Entrance into Nerth Signs withdraws the 'op- 
polite North-Eaſt Trade-MWind, which diſconti- 
nues till October; when the Sun, by repaſſing 
the Line into South Latitude, brings it on again: 
So alſo the Nortb- Wet Monſoon blows the other 
 Half-Year from October till April, and then de- 
ſiſts; with regard to the Sout i- Ea — 
whic 


** 


0 Wb Windb l MonſSob?, 
riſeth-to countermand it {Juſt as Land. Breezes, 
which, following the Streams of 'freſh Rivers, 
be naturally Perpetual ; nevertheleſs they are 
driven back, Periodically, by the'Salt-Floods till 
their Ebbi give. em leave to return again, and 
blow Sea- ward as they did befor: 

Again, from October to April, nere ühſtand⸗ 

ing the North -Ea t Trade- Mind has driven back 
the oppoſitei South-Weſt Monſoon, from its Ad- 
heſion to the direct Courſe of the South. Meſt 
Current, Which produc d- it ; yet its Stream 
being! refer d, and ſtill retaining its former 
Force and Speed, muſt gradually decline the 
Motion of- the Incumbent Air from the Eaſt« 
ward, to: the: Weftward of the North all the 
while z till it has repaſſed the Line to the Soutb- 
ard, And eſfectually rais'd the Nortb-Weſterly 
Monſoon 3 having eſcaped out of the Com md 
of the: 'Werth- Ea Wind, which would ids. 
defleSediits Courſe ; the Sourh-Ea## Wind being 
alſo withdrawn by the Sun's Southerly Declina- 
tian, Which otherwiſe wou 1 . and 
bafff d it into a Cam. 


5 Hence I conclude, That choſe Nirth and 


South - Ea fleriy Winds which follow the Diurnal 
Courfe of the Sun, never blow on both Sides 


of the Equator at once; and that that Current 


of the Sea, to which I aſcribe the contrary 
South and Nortb-Meſterly Mon ſoons, ſerves only, | 
IWhen and Where thoſe Eaferh Winds intermit, 
to determine the Motion of the Air that way 
to ſupply their reſpective Vacuities till their: 
Return: And that thoſe. 720 ſhifting Winds 
which blow at once, tend jointly either to 
North or Soub; and ſtill towards the Sun; 
that the Inequality of their Summer 's Levity 
ia 1 


with its Effect, muſt ſpread it ſelf. compreben- 
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and Winter's, Gravity,” may give Force and 
Colony to their Motion, ſo as, in Subſtance, 
to bo t S ſame Nortb and South Winds, but 


only differently determin'd on each Side of the 


Equator ; Eaſterlyby the Sun's DiurnalRendence ; 
and Weſterly by the Current aforeſaidPQ. 
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How the ſaid ſhifting Winds are propagated in the 
___.  Gulph of Bengal, and Sea of China. 
N O W, for as much as the Gulph of Ben- 
| gal, and Sea of China are alike affected 
by the ſaid Veſtern Monſoon, and at the ſame 
Time; and all Three lye collaterally to each 
other, and lineally to the ſame: Ocean, which 


produc d the aforeſaid Current; the Tidal Tu- 


mour thereof, to render the Cauſe coextenſiu 


frvely over em All at once, to produce ſo gener 


and Uniform a Commotion in the Air. And 


if that Monſoon be not ſo conſtant, in Strength, 
or Point, in the Gulph of Bengal, as it is in the 
Arabian Bay, tis becauſe the Ocean, being 


contracted all along the African Shore, more 


immediately, and conſequently more ſbarpiy, 


affects it; and ſo muſt needs give the Wind a. 


more fix d and ſteady Determination there, than 
after it is dilated by a greater Expanſion. 
«Beſide, the ſaid Gulph being alike of 4 
Triangelar Figure, as well as the Arabian Bay 
and They e r in the ſame 25 
N x vont a 
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vontal Pofition ; the Tidal Motion of the Sea, 
which, jointly with the aforeſaid Current, 
falls into em Both with the ſame Obliquity, 
muſt equally affect em directiy with a South 
Weſterly Monſoon, and Reflexedly with a North 
Weſterly One: And Both lying conjoyn'd and 
open towards the South, and alike ſubtended by 
the Barrier aforeſaid, on that Side; the North 
Weſt Monſoon, as being jointly directed by 'em 
Both, muſt reach coextenſively along with it, 
from the Eaſtward of Madagaſcar to Sumatra; 
as is found by Obſervation, _ 
But as to the Chineſe Sea, altho' it lies on the 
ſame Side of the Line, and according to the 
ſame South. Nef Direction, with open Mouth 
towards the Indian Ocean, to partake of the 
faid South-Weft Monſocn ; yer its Channel 
more reſpecting the North and South Points 
han the Bays aforefaid do; its Flux of Air, 
s well 2s of Water, muft needs defle& the 
Jame way: But, it being withal an Oblong 
Tract of Water, and not Triangular; beſide, 
being a Thorow-fare Paſſage out of one Sea 
into another, it can by no means reflect its 
Stream, either of Air or Water, back towards 
the South -Eaſt in favour of a Nortb- Wet Mon- 
ſoon ; which is neither found in this Sea, not 
can be reaſonably expected in any other, of 
different Poſition or Figure from the Bay and 
Gulph aforeſaid. | ee 


Nou, from what T have already ſaid of this 
Matter, it appears 1. That the Place ſo affected 
with the Monfoons muſt lye upon the Exuator, 


or near it, to ſhift em with the Sun's Declina- 


tion, both Northward and Sontbward, according 
| " "© | to 
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to the different ng of the Year Hence all 
any ether Poſitian, are incapable of 


Seas, 13 1 
Fa 

Beſides, the Figure of that Part of the Indi- 
an Ocean which is ſo affected, muſt be 7552»- 
gular; with. an Inlet at its South-Weſt Angle to 
receive the Stream of Water which conducts 
the Soub- Vel Monſoon into the Bay; and an 


wthere at its South-Eaſt Corner, to ſet the 
Furth nent Monſoon off again by the oppoſite 
Point; 8s 92 by the ſpecial Service of 
every Part of the ſaid Bay; and how proper 
it is to perform its Office. | 
It was farther requiſite, that a Barrier, conſiſt- 
ing of Iſs and Shoals, ſhou'd paſs between the 
Soutb-WeFt and South-Eaft Paſſages, to ftrenge 
then the aforeſaid Current (which almoſt 
ſtagnates in the Middle of the Gulph) into a 
Stream, to ſtir up the Incumbent Air into a 
North-Weſt Monſoon ; and withal, it was to be 
of à proportionable Breadth, to continue its 
Flux over that Rampire for Six Degrees together, 
into the Southerlj Ocean, to meet the Soutb-Eaſt 
Trade Wind, which was to ſtop it before it 
ceas d. | 
And this Barrier was to be but of a Meer 
Stature; neither ſo. High as to hinder the Tide 
from paſling over it; inaſmuch as it might be 
favourable to both the Soutb and North-Weſt 
Monſoons ; by letting the One enter the Bay as 
freely at the Veſt End of it, as the other to 
go off at the Eaſt; nor yet ſo low as to admit 
its Floods in ſo full a manner, as to controul 
or obſtruct their ſhifting Motion. | 
Moreover, the South-WeHern Current of Wind, 
which Coaſteth che * Shore, from 1 
2 the 
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by the ſame Road for the other Half. Lear; 
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che ille of "Madapaſcar to the Egustr; To 
which Dr. Halley allows à Periodical Flux from 
April to October; yet terms it, not improperly, 
only An Appendix of the South-Weſt Monſoon, till 
it bath paſs'd the Line, tho' it be the Origin 

and ſole Cauſe thereof ; in regard, till it have 
paſs'd the Equator, it remains out of the Sun's 
Power to give it Check, and Return it whence 
it came by his Sourherly Declination : Eſpeci- 


_ ally, the concomitant South-Weſt Current of the 


Sea, perpetually reſi ing its Trading back again 


to wit, from October to April; or at leaſt with 


wh * - f — . 0 
any Periodical Conſtancy or certainty of Motion. 
i . ds Ad : 5 1 1 4 f 
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Concerning thoſe Winds, which are Adverſe to the 
general Eaſterly Winds, and are Perpetual. | 
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TT O omit Thoſe that blow all the Year, 
1 without any conſiderable Variation, 
unleſs. what is ſubject to be deflected there- 
from ſome few Points of the Compaſs, towards 
the North or South, according to the Poſition of 


the Place; as being, in all Reſpects, well ac- 


counted ſor by Dr. Halley already; I ſhall only 
of courſe take farther notice of Thoſe, which 


He propoſeth for 'Exreptions* to that general 


Rule; in order to reconcile em to the Com- 


mon Laws of Motion. 
I. That to the Norward of the Line, between 


1 


I... 
* 4 


* 


Four and Ten Degrees of Latitude, and between 


the 
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the Meridians of Cape Verde, and the Eaſtermaſt 
Iſlands that bear that Name, Dr. Halley tells us, 
there is a Tract of Sea, wherein it were im-. . 
roper to ſay there is any Trade- Mind, or yet 
Variable; the little Winds that are, be only 
ſome ſudden uncertain Guſts of very little 
Continuance, and leſs Extent ; — which He 
aſſigns to the Station which that Tract holds 
between Two contrary Winds; the One on 
its North. ſide, blowing Eafterly from the ſaid. 
Cape towards Guiana in America; and the other 
on the South, from Braſile towards Guinea in 
Africa; which were more proper to turn the 
interjacent Air into a Whirlwind than to hold, 
ic ſteady ; Did not that part of the Ocean, 
where the Atlantic and Ethiopick Floods meet, 
concur to keep it fix d, as being obnoxious 
neither to Flux nor Reflux to diſturb its Quiet. 
2. That in the Tract of Sea, which (on 
the South) lies next adjoining to this, the 
Southerly and South-Weſt Winds are perpetual ; 
vix. all along the Coaſt of Guinea for above 
Five Hundred Leagues together, from Sierra Lio- 
va to the Iſle of St. Thomas : For the South- 
Eat Trade-Wind, upon its Entrance into the 
Streight, (in compliance with the South-Meſterl 
Tendence of the Sea. Current along the Braſs 
lian Shore,) becomes South South-Ea#t, and by 
degrees full South: And, being carried down 
with the Stream towards the Guinean Shore, 
veres about to South South WeFt, and by degrees 
to South-Weft and Weſt South-Weſt, under the 
.cloſe Conduct both of that Stream and Coaſt; 
till ac laſt the Current of Water, being repuls'd 
pb the Eaſtern Shore of Guinea, re: urns towards 
the South (whence it came) io make Reſtitu- 
CTT | tion: 
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tion: And, being ingulph'd by the P de- 
enmeſcency, is catied off by Librativn thicher 
and defects the ſuperincumberit' Current of 
Air into the South after all, to oompleat its | 
1 25 will be farther declared here-/ 
after. e eee 


To theſe which Dr. Haley alledges, may be 
ubjoin'd, as remarkable I»fances of the ſame 
I. That all along the Veſern Coaſt of Peru, 
for above Fiftees Hundred Leagues together, 
from near the Hanick Streight as far as the 
Gulph of Panama, an uninterrupted and al. 
moſt perpetual Flux of Air attends the Car- 
rent of Water which ſupports it; blowing 
from South to North ; or within a Point or two 
to the Weſtward, according to the different 
Inclination of the Shore: notwithſtanding thoſe 
Exhalations which compoſe it fall down from 
the Andes out of the Ezft ; and the Weftern Pa- 
cifick Ocean lies wide open to receive em; yet 
without giving even a beginning to an Kaſterly 
Trade- Wind, for all that length of Shore (till 
Fifey Leagues off at Sea,) which is percep- 
tible. | Fat 
2. Thata ron Flux of Air or Wind 
adheres to the Coafting Current of the African 
Shore on the Erhzopick Side, from the Cape of 
Good Hope to near the moſt Southerly Part of 
Guinea; which is conſtantly determin d to blow 
Southerly,by the Draught of the Stream under- 
neath ; and withal, the Wind keeps that Flux 
of Water on foot, by its conſtant deſcent from 
the adjacent Shore, fo as Both to tend thither- 
bn bo err 
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of each other; with many I=/fances of the 
ſame kind, which will be produc'd more con- 
veniently hereafter, - where I profeſſedly treat 
of the Motion of the Sea ; and ſhew, that the 
aforeſaid CoaFting Currents of the Ocean pro- 


ceed from the Tide. 


Such is the Adheſion of the Incumbent Air, 
to the ſubſtrate Water, when they are got into 
Mot ion, and have free liberty to follow the 
fame Direction; for otherwiſe each may be put 
to a op apart, or both be deflected ſeveral ways 
at once; as the South. Weft Monſoon, which we 
ſpoke of before, while the Sonth- Eat Wind 
was withdrawn, paſs'd along the Coaſt of 
Africk down' into the Arabian Gulph, jointly 
with the Stream that conducted it: And, even 
after the Current had Fagnated in the middle 
of the Bay, as ſoon as it reviv'd its Motion 
towards the South-EaF, till purſu'd its reflex d 
Direction: Yet, no ſooner had the South- 
Ea ſterly Wind put a Stop to its Career, and the 
Current, reflected towards the Nortb- Weft, began 
to revive and gather Strength, but the North- 
Mell Monſoon did fo too, and fell in with it; 
and attended it thro the South -Eaſterly Paſſage 
_ the wide Ocean, where both ceas'd toge- 
By this Means, theſe Sea- faring Winds take 
the liberty to diſorder thoſe which Trade out 
of the Eat, by the Influence of the Sun; in 
ſome Seas ſtirring em up too ſoon, and acce- 
lerating em above their uſual ſpeed, as near 
Cape Verde: Or contracting em ſome Degrees 
within their common Limit; and by and by 


enlarging em as far beyond it; as all along the 
X = 2” SGuianean 
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Guianeau Coaſt : In others thwarting em ag 
much by their tranſverſe Courſe from South to 
North ; as on the Weſtern Shores of Angola and 
Peru, for a Thouſand Leagues together: In 
others, blowing directly from the Oppoſite 
Points, as along the Soutbermoſt Part of Guinea 
from Sierra Lions to the Bottom of the Bay; 
and all this perpetually. ö 
Ieet in the Indian Ocean, theſe Sea. bred Gales 

become of ſo complying a Temper, as to yield 
readily to the Periedical Inſults of its Eafterly 
Trade-Winds ; and withal, as reſpectively to 
ſupply all the Vacancies left behind *em in 
their Abſence ; which anſwers the utmoſt En- 
quiry yet made into the Phenomina of Winds ; 
and ſhuts up this lat of my Three Preliminary 
Diſcourſes,to the finding out of the Immediate 
Cauſes of the various and irregular Motion of 
the Sea it ſelf, which occaſions em. | 


* 8 
* — 
1 


Cync lisſion. 


T O ſum up, in ſhort, this Tripartite Piſ- 
courſe at once, in order to introduce the 
next of the Motion of the Se. 
Firſt, Springs, as conſiſting of Water, which 

is Fluid, to pierce the Surface of the Earth ; 
and Heavy to ſink it into its Veins, muſt Ori- 
ginally deſcend from the Sky; and as it falls 
in Drops innumerable, ſo it penetrates it by as 
many Holes, which, being united underneath 
muſt gather into Ri/ts, and convey'd farther 
ſtill ſwell into Streams of a larger ſize, till they 
break forth inro the open Air, either en their 
; Es own 
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Of Trade-Winds and Monſoons.' 
own Accord, or let off by the Miner, with- 
out any. farther Supply, than Rain; or other 
Di ver ſificat ion than their different Deſcems afford; 
ſo vain it is, to enquire after more Recruits or 
Managers of em, unleſs to puzzle and perplex. 
Thoſe, who otherwiſe (if pur at firſt into the 
right Road of Knowledge) wou'd daily im- 


prove their Thoughts, for the good of the 


Publick. 

Secondly, It as plainly appears that Reis is 
extracted, in inviſible Atomt, indifferently from 
Sea and Land, by the Rays of the Sun; which 
concorporate in their Fall throꝰ the Air, and are 
caſt, as it were, in Moulds of a larger Size, 
into greater Drops of another Species upon 


every New Concretion ; and theſe are again 


congeal'd by the Summer's or Winter's Colds 


into Hail or Snow of as many Sorts : But to 


ſtir up thoſe Atoms of Water into Storms they 
muſt be rais'd to a greater Height: And to 
furniſh 2 Quantity of em into Tempeſts ; their 
Extent being /arge, and their Expanſion evenly 
ſpread over the Firmament, and continued for 
a longer Seaſon; till the Air become unable to 
ſuſtain em, either ſhuM'd together or in any 
other Poſture. 

Laſtly, To convert Air into Wind it ſufficeth 
to raiſe the groſſef Part of it uppermoſt ; and 
when the Sun's Heat can advance it no higher, 
nor ſufain it longer, to let it fall again by its 
| Preponderation ; only more or leſs obliquely 
from the Perpendicular , as the Medium Air 
will allow, and the Stock tis furniſh'd with 
reGuires : And towards that Point of the 
Horizon, that either the Courſe of the Sun, or 
the Declivity of che Earth, or the Motion of 
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the Sea, whereon it falls, ſnall farther appoint: 
Or, in caſe of their Indifferency, the Poiſe of 
its own Weight preſing downwards, and the 
reſiſtance of the n more obſtinate 
by Oppreſſion, makes it wheel about circularly 
for the eaſieſt Deſcent into Whirhwmd: or 
Hurricans ; from the Weight of the Matter, and 


the Height of its Fall ; as is manileſt. 
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10 ehebr Origin, Generation, and Production; 
Tam now to treat of the Motion of the gra in Ga- 

before I can branch it intu Pürticulars, an 
b "after: tbe immediate © Cauſes: of tber Tide: 


ee embroil the Matter in Hand with unne- 


ary" Diſputes; 4 Method 3s u be propos'd and 
Be J; and that which I have pirch'd oy, 
eicher not afual;; on purſued farther than ind 
e bon wif en + +26 L begin; and at 
ee; Step, anne my pr — 
ſacb manner; » that — — — 
Pie nie ie, e be out of hir May. — 4 
{A+ Y 1 23 
ſort of Aerea bew, (Ver Diff inctim s ſake) 
- has, whereas tb other tends always Weſtward; 
abig F the Tide, 'Flows am bbs reciprocally 
North and South; bat 75 continual; this Pe- 
tiodical, that's on tbe — this 
on the Corſe - the Sun, and: "Moon 3-andrhat 
* having bien di 
© the Monſoons) as tothe variety of irs Declination 
toward North: and South, becoming of a'quicker 


- *Diſparch," . — 


a 


;$TS8Yi 1 


In- regard. the! Sea 5 ii ſubject᷑ to another 
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The PREFACE. 


eee the Prof i 


: * of it Flond em each fide 


—__ ir 0h ; die bac mer iſh 
ws — to cuery Port, and 'folow it up xbe 


Rivers, 


The PREFACE. 
Rivers, as for as they ere Navigable ; denoting all 
ole the Tims,” bus: fe of Their . 


ſuch Diverſity of their Phenomena, as Jeers 10 


abridge all kind of Appearances, that can poſſibly 
Ts, elſewhere, a the Univerſe : A 
To aſſure the Reader, that all whatſoever may be an- 
ſwer d on the ſame Grounds ; I bade induſtriou 
pick'd up thoſe which ſeem'd moſt odd and i 
cate, and brought em to the Teſt of a due Examgnt, 
and found 'em at the Bottom conformable to the 
fame Principle. © 4 
 'Fifthly, For Illuftration's ſake, 1 have draws 
a Map of the Courſe of che Tide, according to 
the Common Tide-Tables, for all that Compaſs ; 
ro expoſe to the Eye, the Order and Progreſs of 
em all, at one View; for an Example, how to 
perform the like of the Tidings in all other Seas, 
which doubtleſly will be executed in Proceſs of 
Time; as being no leſs Uſeful; than Satisfattory 
to the Curioſity of Mankind, tho as yet never at- 
tempted: Thoſe, who drew not the Origin of em 
from the Equator, not knowing where to 'begi 
their Work ; and thoſe who did that, ; 
6s little how to end it; Eſpecially, being all -tl 


while involv'd in that vulgar Error; viz. 'That 


ir made High-water «pon the Firft Meridian, 
both here and there, at the ſame Inſtant, 

Thus far I argue, from the Cauſe to the Effect; 
vis.” the Moon's Prefſure upon our At- 
moſphero, makes the like Impreſſion upon the 
Sea underneath it: Again, that the Depreſſion 
at the Equator (after the ſame manner) raiſeth 
correſpondent Tides between the Tropicks and the 
Polar Circles: Then, that the Tumour in the 
Atlantick transfuſerh it ſelf on the Coaſts of Eu- 
rope, &c. And entring our Britiſh, &c. Channels, 
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factuates up in the adjoining Rivers, fill arguin 


The PREFACE. 


Jrom Univerſals to Particulars ; yer, ſuppoſing all 
the while, the Conſequence to hold on the Converſe ; 
viz... That if her Preſſure be the Cauſe. of the 
Tide in Thames, for Example, it, truly cauſeth it 
(For their ſtrict Connexion, and free Communica- 
tion,) in all the Rivers, and Seas, :hroug bout the 
World: So:that what ] bere ſuggeſt, is not imper- 
feat in its kind; but only requires a farther Appli- 
cation to all the reſt. de 
Laſtly, I is in vain (on the Negative Part) to 
ſearch out other Cauſes, to interpoſe between her 
Preſſure and the Sea, to obſtruct its Operation; 
er in the lea ſt to interfere with it, as a Partner in 


4 the Tide's Production; or to at eonſiſt ently with 


it, by any other Means, than (as the Sun does) by 
way. of Preſſure, without acting Counter to it; 
65 the Moon her ſelf would do, in caſe ber Plenilu- 
mary Light rais'd the Tide by Fermentation, 
_while her Corporal Preſence depreſs'd it at the ſame 


Tame; and the Sun 2ou'd do the like, if at once be 


Rarified and Attracted rhe Flood by bis Heat, and 
.Condens'd. and protruded it into an Ebb, in the 


lame Place: And as for the Motion of the.Earth,, 


.or-4he Influence of Planetary Bodies, being con- 
e inthe Work; they, are demonſtrated, after 
all, fo be neither proper 207- ſeaſonable fo effect 
* ſucb thing. Now to my Task. f 1 
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* STC I 
07 the Ocean s continual Flux into the Weſt ; 
and of the Cauſe of the Tide, and how i ic 


, 15 ef . TY to it r Extent. 7 


1 
EP) INGCE the Mode of chakie 
general is divided, 1. Into a 

Sl: Weſterly one, whole Flux is 
Pepetus!; and, 2. That of the 
Ti „which is Periodical, and 
ſtill Ebbs and Flows recipro- 

— — South : Now, purſuant to the 
Account I have already given — the Produ- 
&ion of the Hind, in the precedent Chapter, I 
am to proceed in this, (of the Motion of the 
Sea) to demonſtrate what Influence the Wind 
has actually upon the former, with regard to 
i cee Devolution into the est, as a 
K neceſſary 


The Ocean's Weſtward-Flux 

neceſſary Preliminary, before I enter upon the 

Fa id N conſiſts of a 2 
es 00 "Fi 8 


whether — — any n more Dep ace ON one 
another, than what is meerly Accidental ; and 


AT Ht Tec 


the 5 of the Latter. 


690 iT 16 S 0e 


SE C To 


Weſt, cauſed by the Wind ; and that its diffe- 
rent Motion from aße „Tide, neither concurrs 
with it, nor 0 rutts it, as to the Subſtance of i #s 
amo u 1 wine? Ee 10 
Iz RS Be 2 10 | «At for <\yrty. 458 Ao \ ;ence 
Salo co 
rler Hor cb Reaſon a 2 Exp hea- 
vy and liquid Bodies,the one floating upon the 
Surface of the other they 2 
che Oelanſbe every here very C 2 zun 5 
by Confſequerice, in ſome meaſurę Ca | 
vet y loath to. de · pated : Henceſſt 
Mud inclines the Sa, in Compliant: 
Motion, to veturd or haſten its Nader into our 
Rivers; and the Ocean never ſuffers ang Tu- 
multucus Diſturbance within it ſelf} without 
Storms of md, and Tanpeſtr of Weather in 
che Air to raiſt/ it? i bagoorg 1 ms 
Now, 'in-regitdithe Trads:Hindzjr as directed 
by the Courſe of. the Sun; blows continua 
Weſtward, and wafts er be lJargeſt 


$1; I 
0 


- 


cant d by the Wind. 


of the Earth; it muſt needs drive the Surface 
of the Ocean, between the, Tropicks, the ſame 
way: Hence the Mariner, in his Ea#i-India 
Voyages, which lie moſtly within the Com- 
paſs: of that Climate, is forc'd to quarter the 
Courſe of the Sea, as well as the Vind, to get 
thither; and at his Return, he makes the beſt 
of his way, borb being favourable; or elſe his 
Arrival in Europe would be ſo late, as to miſs 
his Market. £52312 dan e rob 

Beſides, That vaſt Body of Salt- water, 


1 - 5 - 


IWeſt, the more it muſt. bes increaſed, at leaſt to 
a determinate Height: Hence the Mariner well 
obſerves, that the Mean. Courſe of his Ship is 
heightned. in the ſame Proportion; ſailing 
from Europe to America in a much ſhorter Tims 
than he can make his Return; and his Voy- 
age from the Eaſt- Indies to Braſile ſpends ſcarce 
half the Time that it does back again; but 
he paſſeth from Peru to China, thro' the Paci- 
fick, (here that Wilderneſs of Water has free 
F I. to 'rowl before the Wind) Tree Thou 
Jand Leagues in Eighty Days, with much leſs 
Uſe either of Sail or Oar, than is accuſto- 
mary in other Seas. e nil ng 
And, foraſmuch as the continual Flux of 

the Ocean into the Weſt, ſtill raiſeth a Protube- 
rance on the Sea's Superficies, before the Wind 
which is continued, as far as the Ocean lies 
open that way, to receive it ; its Surface muſt. 
all along be proportionably advanced, and the 
K 2 longeſt 


8 


FTbe Ocean Weſtward-Flux 
longeſt Courſe muſt raiſe it to the bigbe# Pitch: 
Hence it is, that the Flux of the Atlantick, 
from the African Coaſt to the Bottom of the 
Bay of Mexico, makes ſuch Haſte thro* the 
Caribees ; and the Pacifick does the like, from 
the back ſide of Pera thro' the Anian Gulph : 
But the Courſe of the Ocean, from the Paci- 
fick, along the Indian Sei, towards the Magella- 
nick Streights, being the fartbeſt Drift, pours 
down the ſtrongeſt Stream, and with the 
greateſt Precipitation that can be found elſe- 
where, as falling from the greateſt Deſcent. 

And ſince the Protuberant Flood before the 
Wind muſt needs leave as deep an Ebb bebind 


8 ie; yet cannot poſſibly return back exactly | 


the ſame way, to ſupply that Vacuity ; that 
Protuberance muſt force a Paſſage back again 
underneath itſelf, by the Preponderation of its 
own Weight, to devolve its Stream -into the 
Eaſt, and reduce, in ſome meaſure, the Sur- 
face of the Sea into its Natural Poſture, by 
an alternate Revolution ; ſtill riſing bigber on 
the one Part, and returning faſter towards the 
other; the general -Surface of the Ocean 
mounting all the while bigber towards the 
Weſt,” elpecially between the Tropicks, where 
the Wind and the Sea keep better Touch with 
OSS 55.5 VEST co 69.1 5% 
Such is the Motion of Undulation, that, (to 
reſerve the Water's common Level) how much 
oe ver it is raiſed above ir, by Reſult from any 
Depreſſion ; and is waved forward by Protruſion, 
it is as conſtantly. devolv'd back again nnder- 
neath, by way of Reſtitution : And for want 
of this Return, after Marten- Mere in Lancaſhire, 


was drained to a few Inches deep; its Bottom 


i bdeing 


. caus'd by the Wind. 


being near a Water-Level, a Guſt of Wind, 
in one Night's ſpace, drove twelve Hundred 
Acres of it to a New Ground, as having not 
a competent Depth of Water to devolve it 
ſelf back again at the ſame Time; and there it 
remain d, till the Wind ceaſing gave it liberty 


to return whence it came. PF 

Yet, in regard the Sun ſpreads. the Influ- 
ence of his Rays beyond the Limits of the 
Torrid Zone, at once over the whole Extent 


of the Hemiſphere ; the depending Wind muſt, 


ro ſome degree, affect the Sea with a Motion 


as univerſal ; that is, from the one Pole to the 


other: Whence it is found by Experience, 
that wherever there lies a boſbg⸗ open Veſt- 


ward, out of one part of the Ocean into ano- 


ther; the Current ſtill holds on its Weſtern 
Courſe thro' it, without any return ; as appears 
by the Courſe of the Magellanick Gulpb, which 
flows conſtantly out of the Atlantic into the 
Pacifick Ocean; and the Pacifick haſts again as 
faſt, thro' the Anian Streight towards the At- 


lantick, the one near the Artick, and the other 


Ws the Antartick Circle; both running Weſt- 

wat | | 
This Flux of the Ocean holds on «niver/ally 
WWeſt ward in every free and open Sea, where the 
Declivity of ſome tranſverſe Shore defects not 
irs Courle any other way ; as it manifeſtly. 
does in our North Part of the Atlantick ; whole 
South-weit Coaſt of Guiana, from the Mouth of 
the Amazons, declineth above Thirty Degrees 
of North-Latitude, before it reach the Bottom 
of the Bay of Mexico: And the Flux of the 
Ocean bearing up againſt it all along from the 
Coaſt of Africk, paſſeth in a Crowd thro' the 
"> ie» Car.bces 


9 


10 Tbe Ocean's Weſtward- Flux 
Cenbees, North-weſt ; and is reflected from the 
Bottom of the Bay North-Eaſt thro? the Antilla's 
with the ſame Violence and Precipitation, till 
it transfuſeth and loferth ic ſelf in the vaſt Ex- 
panſion of the Ocean whence it was firſt rais d, 
to re- furniſn it again with its Q of Water, 
and compleat its Circulation: an Expedient 
which turns: doubly to the Mariners Account, 
to fall down by the South-Current, from the 
Latitude of the Canaries into our Weſtern Plan- 
tation; and when he is Home ward! bound, 
the North CBannel ſerves as well for his ſpeedy 
r 3 
anne | „ * 
And for an Experimental Evidence, that 
ſuch 2 Contrariety of Motions is compoſſible in 
the Ocean, we have em All compriz'd wichin 
the narrow compals of the Boſpborus; which 
has alike Two contrary Currents, one on the 
Eaf# Side from South to North ; and another 
on the Veſt from North to South; according to 
the different Direction of the oppoſite Shores; 
fo that rowing over the Channel, you are ei- 
ther carried out of the Euxine into the Propon- 
tis, or back again, while the Middle Stream 
runs both ways at once; the Upper Six Foot of 
irs Current (which tiſeth out of the Euxine) 
ſliding over the Lower Part of its Stream from 
the Propontis, which forceth its way back again 
all the while vnderneath; the Freſher and Lighter 
Water of the Euxine Sea float ing upon the 
Top, while the Salter and Heavier of the AÆge- 
an finks to the Bottom. e e AIG 
Such Variety of Pluxes, To and Fro, and Up 
and Down, with their Circulation, and all of 
the ſame Nuture, and ariſing from the ſame 
, 3 Cauſe, 
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Cauſe, being experimentally compoſible and Pra- 
cticable, within the ſmall compaſs of ſo Nar- 
row and Shallow a Gullet; what can be ob- 
jected againſt the above- ſaid Meſtern Flux of 
the Ocean, and that North. and Southern one of 
the Tide (being Motions of different Natures, 
and proceeding from ſeveral Cauſes independent 
on one another,) taking their full range in the 
vaſt Extenc of the Ocean, without interfering, ? 
but that they are neceſſary Truths, and Geo- 
metrically evident, ſo as not to be queſtion d. 
The Former, proceeding Originally from 
the Sans Heat rarifying the Air, and driving 
its Flood into the Veſt; and the Latter being 
rais d by the Preſſure of the Moon, and toſs d 
from the Equator towards North and South, and 
back again alternately : That. floating: upon the 
Surface of the Sea all the while; 7h4 diving 
down into the Deep, and riſing up again by 
Vndulation; That conſtantly affecting the ſame 
Place, and always alike; Tb being Periadital, 
and making its Viſits here and there with end- 
leſs variety, &. as I have already ſhewn of 
the Former in this Section; and ſhall do the 
like of the Latter, occaſionally by degrees, 

throughout the following Diſcourſe upon that 
Subject. | 
Notwithſtanding, ſince we find by Experi- 
ence, that Winds of other Sorts ſometimes ha- 
ſten or retard the Motion of the Tide; ſome- 
times ſwell it to an extraordinary Height, or 
rebate it as much; and ſometimes drive it with 
more violence againſt one Shore than ano- 
ther, with an endleſs variety: We muſt needs 
acknowledge, that the Trade. Mind, which has 
a more even and conſtant Motion than the 
R 4 Reſt 
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The Ocean's Weſtward- Flux. 


Reſt, i ward, ſometimes defects the Courſe of 
the Tide from ies true North and South Decli- 
nation from the Equator ſome Points Weſterly ; 
yet without ſharing in the Cauſality of its 
Subſtance, or being an Impediment to its proper 
Motion more than by Accident, or by way of 
a Modification to its Effet © =» 

Juſt as a Stone caſt into a ſtanding Pool, raiſeth 
an Undulation perfectly Circular, which the 
Stream of a River wou'd have formed into an 
Oval Figure, by ſharp'ning it before into an 
Hyperbole, and blunting it behind into an EL 
lipfis, and compreſſing it on each Side Parabo- 
larly ; rendring the whole Figure an imper- 
fect Compound of all the Curvilinear Conic- 
Sections, yet without being even 2 Partial 
Cauſe of the Undulation in itſelf ; ſo the Trade- 
Wind, and the Courſe of the Ocean purſuant 
thereto, barely Modifies the Fide as to its ex- 
treme Parts, inaſmuch as it affects the Shores, 
and floats upon the Surface of the Water, with. 
out exerciſing any Cauſality upon the Subſtance 
of its Motion, which dives underneatb it. 
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"Cauſes of the Tide, 


That the Tide is cauſed by the Moon's Preſſure 
upon our Atmoſphere ; and how it i Fected. 


VO diſcloſe the true Cauſe of the Ebbing 
and Flowing of the Sea, as contradiſtinct 
from the Flux and Reflux found in thoſe Rivers 
which have an immediate Communication 
with it, and cannot be diſcover\d out of their 


Precincts; at leaſt the Motion of Undulation 


muſt needs be admited in the Ocean it ſelf; for 
as much as the Flux of the Sea neceſſarily de- 
ſeends from a higher Station ; and the Reflux 


back again returns to a Lower than thoſe Ri- 


pers which they affect; and by conſequence 
the Surface of the Sea muſt reſpectively riſe 
and fall from the one extream to the other: 
Now, in regard the Sea is a Ponderous ahd Ina- 
nimate Body, the Motion of Aſcent and De- 
ſcent, which is merely Local, muſt be forced 
upon it by ſome Exterior Agent, while its own 
Innate Propenſion to a mean Situation, ſtill 
endeavours to re-ſettle It in its Natural Poſture, 
which produceth that Alternate Viciſſitude of 
Reciprocation, which affects the Tide. 


Firft, To aflign the ſaid Mean, its proper Si- 
tuation: For as much as Salt-Water is a heavy 
Element, and of a liquid Conſtitution, its Su- 
perficies muſt naturally ſinł all over to an ex- 
act Level, and keep its extreme Parts to an 
equal Height. Again, in regard the Earth and 
Sea conjoin d compoſe one Tirraqueom Globe ; 
why N e „„ An 
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| General Cauſes of tbe 


and conſequently reſpect one and the ſame 
Point for the Center of their Gravity; the ſa- 
perficial Level of the Water cannot be Har or 
Plain, but Curv'd or Spherical, to keep its ex- 
treme Parts eqgidi/tans: from it, and hold its 
Libration on all Sides in an eve» Poiſe: Hence 
it follows, that whenſoever any Depreſſion is 
made in one Place, it muſt raiſe as hgh, or 
at leaſt an Equivalent, Rebound in * ; ; 
and both muſt be finally reduc'd to a Maler- 
Level, by the innate propenſion of its Gravity; 
and chat ſo conſtantly and neceſſarily, that to 
advance any permanent Protuberance upon the 
Ocean's Surface, is ſo groſs and groundleſs an 
Error, as not to deſerve the regard of a tarcher 
Refutation. | 

Hence at follows, that the Motion LP the 
Tide 2 be caus d alike by Aleviation or De- 
preſſor __ whether the Surface of the 

Alleviated or Depreſs'd from its Natura 
Level git muſt, by = Laws of Reftitution, re- 
turn back again thicber with the ſame Force 
and Speed; and repeat irs Undulations to the 
ſame Height and Depth; and both ways they 
muſt return back to their Nurural Level, at the 
ſame — whether they be rais d by Alevia- 
tion, or elle by Rebound. 

But, 1 . Deproſſen E W 
25 and nece 7 from the meer Application 

ome other to the, e of the 

Sea.z the Preſſure the Moon, v. g. muſt be 
admitted for the Cauſe of the Ti - and is to 
be purſued, as fas as it will go before we have 
recourſe to the Sass Rarefattion,, Magnetich At- 
tract ian, nexplicable Influence, Occult Quality, or 
Mug the Earth ; whoſe Exiſtence. is Ya 
ther 
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ther queſtionable, 'or Co-operation uncertain ; . 
and conſequently, not to be admitted without 
the utmoſt Aſſurance of Reaſon and Experi- 


7 Secondly, Touching the Exterior Agent, which | 


acts by Preſſure upon the 'Sea's Superficies, and 
raiſeth it contrary to the Natural Propenſion 
of its own Gravity; the ambient Air, or our 


Atmoſphere, firſt occurs to be accepted; as be- 


ing Contiguous and Co. extenſive both to Land 
and Sea; and equivalent in Weight to Thirty 
Inches of Quick-ſilver in the Barometer; or to 
ſo many Foot of Water; and, by conſequence, 
wou'd much more than ſuffice to make the Ti- 


dal Tmpreflion ; but by deprefling the Ocean 
every where at once, and in all Places much 


alike ; it rather keeps its Surface Steady in its 
Natural Poſture, than drives it into any Diſ- 
order ide in Of DIV nt wen 

And, to aſcend to the Higber, and more E-. 
tberial Region of the Air, which is immediate- 
ly continuous with the Lower ; it cannot de- 
preſs the Atmoſphere more intenſely in one Place 


than in another, as being equally co-extended to 


all Places at once, and every where Equilibrj- 
ow in it ſelf; and ſo cannot make any Inequs- 
lity in the Surface of the Sea underneath, by its 
own Intrinſick Power, which is ſo indifferent to 
all Places, that it cannot particulariy affect any 


one more intenſely than the Reſt, within the 


* 


ſame Hemiſphere. h eb 

However, this Etberial Space of the Air, 
conſiſting of Matter as well as Form; and be- 
ing a ſubſtantial Body, endowed with all its 
Three Dimenſions, Length, Breadib, and Thick- 


weſs, 


7 
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xeſs, purpoſely to take up room; how Thin 


and Subtle ſoever it be, it muſt be Condenſible 


by a conſtipation of its Parts; and Elaftick by 
their Relaxation ; and conſequently capable 
of receiving ſuch Impreſſions, from any Superior 
Planetary Bodies paſſing over it, and of tranſ- 
witting em into the ſubjacent Air or Atmo- 
ſphere below ; to be derived to the Surface of 
the Sea underneath ; as alſo of having em 
taken off again Periodically, to cauſe that Ebbing 


-and Flowing in it which is called the Tide. 


Nou, in regard the Moon moves in the lou- 
eſt Sphere of all Planetary Bodies; and her Mo- 
tion is Concentrical to our Globe of Earth and 
Sea conjoin'd ; and ſo at her Nadir, ſhe is far- 
ther diſtant from any determinate Place there- 
on by a whole Diameter of the Earth ; and at 
her viſing upon the Horizon, ſhe ſtill remains 
diſtance from the ſame more than half ſo much, 
than after ſhe is arrived to its wertical Point : 
And again, the Lines of her Preſſure where they 
are ſborteff, they become moſt direct and com- 
pact, to make the deepeſt Impreſſion upon the 
Atber; and by its Mediation upon our Atmo- 
ſpbere; and this alſo upon the Sea itſelf; and by 
parity of Reaſon, muſt be continued around the 
Univerſe, from one Meridian Weſtward to ano- 
ther, correſpondently to her Diurnal Courſe : and 
be ftill repeated at her return to the ſame Point 
i#defmitely without intermiſſion : So muſt the 
File do alſo. ) IR 

Beſides, the Approximation of her Orb to the 
Ces gives her power to act upon ic with a va#t 
Energy, more than all the other Celeſtial Bo- 
dies which lye ſcatter d over the Heavens at a 
far greater diſtance from it; without any Tee 

/ | cia 
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cial Determination to the ſaid Effect: And the 
Interpoſition of her Sphere, between the Seas 
and theirs, muſt needs obſtruct their Influence 
upon the Tide as much: So that the Motion 
thereof little regards any other Influence be- 
ſide Hers ; as we find by daily Obſervation, 
and ſhall be fully demonſtraced hereafter. 
Thus, on the one Part, as the Preſſure 'of 
the Moon is the moſt proper and effetual Cauſe, 
to produce the ſaid Effect; ſo the Ocean is the 
beſt * diſpoſed Subject poſſible to receive it; as 
maintaining its Spherical and Natural Level 
purely by the Equilibrium of its Surface, which 
15 manifeſtly taken away by the Moon's Preſſure: 
as being ſtil] reciprocally enforc d upon it in one 
Place, as it is abated in another; the Element of 
Water (the Matter whereof it conſiſts) being 
render'd indefinitely voluble by the Extent of its 
Superficies, and the profundity of its Depth: 
So that, in regard neither the Cauſe wants 
Power ; nor the Medium due Application ; nor 
the Sabject a fit diſpoſition for the Effect; that 

ic ſhou'd not follow is abſolutely impoſſible. 
So manifeſt it is, That the vaſt Body of the 
Meon cannot be hurried from our Nadir up to 
our Horizon, and from thence to our Zenith ; 
and be poſted down again into the Ve, and 
return'd to the Place whence it came, in Twens« 
ty- Four Hours ſpace, without raiſing as vaſt 2 
| Commotion in the Medium thro' which it paſ- 
ſeth : And that ſhe ſhou'd be ſo nearly obtruded 
upon Us, and ſnatch'd away again from our 
Hemiſphere to ſo vaſt a Diſtance, and with ſo 
great Diſlocation of the Parts of the Medium, 
as to make room for her Reception, and fill it up 
again at every Inſtant ; yer, that this re 
moil 
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moil ſhould not cauſe the Tidal Alteration on 
the Seas Superficies underneath, is another n- 
ius 99 225381 7196 
Hence the Motion of the Tide, purſuant to 
her Preſſure; does not barely correſpond there- 
to, as the Thing ſgni ed to the Sign which re- 
preſents it; but neceſſarily depends upon it, as 
the true and real Effect doth upon its proper 
Cauſe ; that is to ſay, at al Times and in every 
Place, according to the manifold diverſity of her 
Motion; as is found by Obſervation :' And, 
foraſmuch as the Periodical Increaſe and Decreaſe 
of its Floods and Ebbs, exceed the more con- 
ſtant Energy of her Preſſure, both by way of 
Exceſs and Defect; the Difference atiſeth ſtill 
from: another Sort of Preſſute, interfering with 
Hers, without recourſe to any other kind of 
Cauſality, which wou'd be either proper or 
poſihie to give her any Aſſiſtance towards the 
perſormance of her Work, either as to the 
Whale: or any Part of it; as will appear here- 
aſter: Now; to 'ſhew how well qualiſy'd her 
Preſſare is to produce the Tide, as to its Sub- 
Fence; or, inaſmuch as it conſiſts in a Mean, 
een the Two: Extreams aforeſaid; tis my 
preſent Task to explain it more fully in the next 
ey 38 PR onen, r 
i ide 926 | | 
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Tb Effraey af the Moon's Preſſure upon the Sea 

:ifarithe Tide's production; and its ſeveral Qua- . 
-lifications. far, that purpoſe. N 88 ; | 
mon. 251901T 2 moibls. 571f3 To wen oor edn, 

Fo put the Ses in its beſt diſpoſition to re- 

1 ceive the Effect of the Moon Preſſure; 

ſuppoſe her fr Impulſe finds the Surface of 

the Sea exactly ſnooth, and profoundly; quiet; 

its Extreme Parts ſtanding throughout in an 
Equilibrium, it is in the readieſt Diſpoſition to 
be ſunk below its . Spherical Level; and in the 
Poſture to riſe again above it (as a Pendu- 
lam is: beſt diſpoſed for Motion To and Fro, 
when it bangs, perpendicularly;) and by the fir f 5 
Impulſe it is better prepar'd to receive a Second; 

hieb, being regularly apply d ſinks the Sea 
Superficies lower; and gives it an Additional 
Force to. ſpring it ſelf up again Higher than 

before And ſo upon her third Impulſe, its 

Atcent and Deſcent ſtill increaſe in a Progreſ= 

ſive Proportion; till the A#ive Force of the 
Adonis: Preſſure, and the Paſſive Reſiſtance of the 
Seas; Superficies: arrive. to an Equality; and 
then their Progreſs is at à fand: Juſt as a Pens 
dalum, mov'd by Cibeł- hr, requires the belp- 
ing Hand of the Artificer to ſet it on foot; and 
3 continues to raiſe its Vibrations 

higher and higher, till their Motion becomes 6 
at laſt equal and - conſtant ; and ſo conti nues 

ever after. A n 7 226 arid 
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Next, 
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Next, the ether, which intervenes between 
the Moon and the Sea, being a Corporeal Sub- 
ſtance, of how thin and rare a Conſtitution ſoe- 
ver; yet it muſt grow denſer andharder byCom- 
preſſion ; not only to tranſmit her Preſſure upon 
the Sea, but alfo to enforce it downwards, thro? 
all chat ſpace ; and the quicker the nay is, 
the deeper Impreſſion it muſt make. Hence, 
the great Celerity of the Moon's Progreſs, from 
her Upriſe in the Eaſt till ſhe reach the MeF- 
dian, muſt drive gil the while her Impulſe 
more forcibly to the Head, in that groſs and dull 
Element of Vater: As Fire, ſo rare a Subſtance 
as it is, diſploded out of the Mouth of à C. 
von, by the exceſs of its Celerity, makes a wis- 
lent and irreſiſtible Concuſſon in the much den; 
ſer Air. In like manner, the'.Ether, tho' it be 
rare and light in itſelf, yet, by the Moon's Im. 
pulſe, may make a deep Depreſſion on the Surface 
of the Sea; as well as the Air, tho it be a 
Hundred Times lighter than Mater, preponge- 
rates Quicſſil ver in the Barometer, which is 
twelve times heavier than it, in proportion to 
the Poiſe of its own Weight; conjoin'd with 
the Mulcitude of Vapours and 'Exbalarions,which 
it ſuſtains. Go , 181 ; hoi nog wh 
Zieſides, the vaſt Depth of the Ocean, by. 
ſtooping its Bottom ſo low, renders the great 
Body of Water, which it ſuſtains; more ola 
ble, and better diſpoſed for Depreſſion: As. its 
proportionate Lengtb and Breadib, by disjbin- 
ing the Shores, affords its Middle Stream an 
equal Liberty to expatiate it ſelf more freely! 
every way. Again, whereas thoſe Shores and” 
Bottoms are fd and ſtedfaſt by Nature; and 
the Water contain'd within their Compals is 

moveable, 
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- moveable, and cleaves cloſe to em on all Sides; 
the Points of their Adheſion ſerve as Centers, 
for the Lines of Water (which are 7oo/e at the 
other End) to turn upon em, as ſo many Ra- 
diuss upon their Axes, which the farther. they 
ate extended the faffer they move, and the 
- eafilier they are ſet on foot. Hence it comes 
to paſs, that the Broader and Deeper the Ocean 
'is the eafilier it muſt ſubmit; and the Lower ic 
muſt ſtoop its Surface to the Preſſure of che 
Moos; and ſtill Lower beyond compariſon than 
in our Natrow and Shallow Seas; as is found by 
Obſervation. -.. ol 15 4499 a 
Again, as to che: vaſt Ertent of her Influ- 
ence: Her Lines of Preſſure (no leſs than the 
; — 2 _ — L= i 
mi ſpberirally, upon the rficies of the 
Ocean at ce, which: their Impreſſion 
"both ffrong and comprehenſove,-2s being the Ad- 
-quate Effect of ſo wniver/ala Cauſe ; and mult 
- co-extenfively affect all the Seas and Tides on 
one balf of the Globe at the ſame time; and 
- powerfully too, by their direct Impulſe; as well 
as the Beams of the Sun, reflected univerſall 
from the Earth's Superficies, ſuffice- to raile 
o great à Quantity of Water into the Air, in 
one Day's ſpace, as wou'd ſuffice to furniſh all 
the Rivers in the World (according to their 
ordinary Courſe) with a Week's Expence of 
| their conſtant Stream: Yet, foraſmuch as 
general Cauſes are not apt to produce particular 
Fass without ſome ſpecial Determination; 
- and ſince the Orean's Surface cannot poſſibly 
be rais d or depreſsd in all Places at once; the 
aid Preſſure muſt differently affect em. Hence 
0 27 the contrary) in we Production of the 


Finally, 


- 


2 


3 "Id" de 


; ¶Ceneral. Cæuſes of te 


milly Torderermind this ſmiart and uni verſal 
Hreſſure; to affett ſome one Place of the Sea more 
Seffectually than the reſt;; it is fartller to be 


Wonſider'd, that the Eb and che Mam being 
\Mike of à Globogs Figure, and conſequently. of 


u Cube Superficier; the Lines of Proflore, ſent 
*gown from the Body of the one, muſt fall up- 
Hthe Surfade df ho other at all Angles :; But 


:thofe-that falliperp 2 as being the moſt 
*#tretÞ and rom wy Sim - [marce$t Strokes, 
"sh4 Genie, preflions whereſoever 


hey light; .declive 
from em, growing more Oblique-and rarely 
Pd, ſuffers Tumour to riſe circulari about 
"the Pbint r ebe her 
uinox rm IIperpen J upon'che:Equis- 
toy And, 5 is cont ĩnuaily ĩn 
5 * faid. den . 


lotion ener 


1 rnd Fes wh regard — 
Sof G Sia Þ*; Tr TEXT HTS 
US! Aſter all, thoſe Two Waves ſwelling up 
ToRtat@Hlly on each fide of that EquindGial 
*Deprefion, and having free libefty2o rowl 
"reſpe&ively towards the North and Cat Poles, 
« iy 1 Undwlations both a 
at Ofice, 8 as the Preſfure increa- 
Nat ion they abe to fall 


ge, aue — 'Vabuiry leit bohind "rd, 
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upon the Equator ; and their Motion having 
acquird its utmof Celerity by their Deſcent, can- 
not ſep in their Congreſs, but muſt proceed to 
remount one joint Undulation, at leaſt to an 
equal Hejght with thoſe Two which rais'd it 
frowards the Poles ; as being the Counterpoiſe of 
their Libration. | + 1 

So eaſy: is the Element of Water to be 
wrought upon, and ſo ready and well diſpos'd 
by the Spberical Situation of the Ocean's Sur- 
face, to receive any Impreſſion from an Exteri- 


or Agent: And withal, ſo powerful are the 


Advantages wherewith the Aoon's Preſſure is 
furniſhd to operate upon it: And ſo Connaturet 
is the Manner of their Operation to the Pre- 
duction of the deſcribed Effect, that it cannot 
chuſe but follow accordingly. © 

Or, on the contrary, to ſuppoſe that Co- 
lumn of the intervening Arber, whole” Dia- 
meter is equal to that of the Moons Orb, and its 
Baſis. as Jaige as the Planiſphere tbe Hemb, 
ſhou'd be contracted in Length, by her Preſſure 
upon aur Globe, its full Semidiameter in Si 


Hours ſpace; hay, be pitch/d upon aur Hemi- 


op \ 


phere and teten off again in Six more; yet 
"the Sea's Le which ſuſtains a propor- 
.tianable ſhare, gf the Burthen all the while, 
ſhou'd neither be dh by the Application, 
nor alleviated by its Removal; nor ſuffer any 
Jmpreſſon from. its Impulſe, 10 Harden d by ic 
V4 cini, 899 ſha 07 d by the Moons 12 the 
Octan : Gonpexity, (as it were on purpoſe to 
S Tbat,(Lſayg the Element, of Water, 

ſo caſ7.to be w rfeught upon, and its Surface in 
the meſt-xielding, Poſturè of its Equilibrium, and 


re, r \ 6 * * 
of ſo vaſt an Extent, Ma betein ies, 
＋ 1 refuſe 
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refuſe to reſent the Energy of her Operation; 


in ſo advantageous Circumſtances ; implies, 
that either the whole interjacent Space, that dif- 


criminates her Atmoſphere from ours, is a meer 
Vacuity, and contains Nothing at all in it, de- 


ſtructive to the Complex Conftitution of the 
Univerſe : Or, that a powerful Cauſe, duly ap- 


ply'd to a well-diſpoſed Subject, ſhou'd not a&- 


ally produce its proper Effe& : which includes a 
Contradiction, and is impoſſible, But this Point 
being gain d, as to the Subſtance of our deſign'd 


Effect; let us try what farther Advance can be 
made for its daily Increaſe, from the Conſtancy 
and Regularity of its Cauſe's Application: 
"Yer, nevertheleſs, the following Rub remains to 
be remov'd out of the Way, 


— — 


—ꝛ — — — 


Oꝛydian from che Weather-Glaſs lid 


1 O leſſen the Force of the Moon's Preſſure 


n the Ocean, it is objected that Quicł- 


u 
-feboer , tho? it be raisd in the Barometer above 
"Thirty Inches, by the to = of the Atmo- 
[ſphere ; yet it is not ſenſi 


7 


ly advancd any 
bigber in the Tube, by the ſuppoſed Additio- 


nal Preſſure of the Moon: And, whereas the 
Tide riſeth not Five Foot at one ſeaſon, and at 
another exceeds Fifty ; the Quicłfilver takes 


not the leaſt notice of any Variation; which 


ſeems to evince, that either it is not rais'd by 


Preſſure ; or the Quickſilver in the Barometer, 


wou d make us ſenſible of the Operation, 


Fs 


1 
+ pa, 


Flux and Reflux or Tide. 


Io remove this Rub out of our way, on the 


one Part; wiz. That the Quickſilver is not 


py 


raisd by the Moon's Preſſure : the Mineral is 
twelve times heavier than Water; and, by 
conſequence ſo much harder to be rais'd ; 
Again, it exceeds Water no leſs in Confiftence 
than in Gravity, and ſo muſt be Twenty-Four 
Times leſs voluble, by way of Undulation : 
Moreover, it grows much harder to be moved 
within the ftri& confinement of a Tube, of no 
more than the Fifth Part of an Inch Diameter: 
Beſides the cloſe Adbeſion it has to ic on all 
Sides at once; as appears by the protuberance 
of the Blebb in the Middle, while it riſeth; and 
the Cavity of the Depreſſion, when it falls 
again ;yert all choſe Reluctances are jointly to be 
overcome at the ſame Inſtant, wWhenſoever it 
= Redd, 

Whereas, on the contrary, beſides the Le- 
vity of the Water it ſelf, it is, in reſpect of the 
Ocean's va Extent in Length, Breadth, and 
Depth, indefinitely: Fluid; and fo, is eaſily 
rais d by Preſſure, and mov'd no leſs effectually 
by Undulation ; as Streams, the broader and deep- 
er they are, ſtill they become eaſier and ſwiſter 
in Motion. Hence, the fr Impulſe of the 
Moon, having made any. ſenſible Impreſſion 
upon the Sea's Superficies, that fir ff Commo- 
tion is rais d conſiderably higher by a ſecond ; 
and this by a third ; and ſo progreſſively ; ſtill 
ſuperadding to the reciprocal Libration of the 


Undulations ; while the Active Power of the 


one, and the Paſſive Reſiſtance of the other 
come to an Equilibrium ; which finds no Place 
in the Motion of the Quickſilver in the Baro- 
meter, for want of its firſt Effect; the leadin 

27 Pulſe 
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jeas ; yet nothing can be affected on the con- 
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Pulſe being quite Tf, which ſhou'd occa- 
A als the Birth and Growth of all the 
TE. ; | + 2 a 
Hence it is no wonder, that neither the 
Preſſure of the Moon ſhou'd give any viſible 
Riſe to the Quick ſilver; nor the Weight of 
the Atmoſphere breed any ſenſible Comm̃otion 
in the Ses: For, altho' both act by Preſſure, 
and very effectually too, when they are duly 
apply d to their proper and well. diſpoſed Sub 


trary: For, as 4 Pound of Lead in the one End 
of the Scales cannot be ſtirr'd by Fiftees Ounces 
in the other; ſo the Preſſure of thè Moon, be- 
ing ſo far over. power d by the Weight and Con- 
fifence of the Quickſilver, loſeth its f Stroke, 
and for want of giving a beginning to its Li- 
bration, all Which follow are ſpent in vain. 
And as for the Weight of the Atmoſphere, tho 
never ſo much increaſed, it cannot impreſs 
any Motion upon the Sea, as being equally ſpread 


«© # 


over its Whole Surface at once; but rather 


keeps it feady in its Natural Poſture, 
But, on the contrary, admit the Weight 
of the Atmoſphere were. apply'd; to the Ocean 
with the ſame, Advantages that che Preſſure 
of the Moon is; and the Effet would be ad- 
vanced to a vaſt Exceſs: For, fuppoſe het 
frf# Impulſe ſhou'd depreſs the Ocean's Sur- 
face Thirty Foot, in proportion to the Quick» 
hlver's Thirty Inches in the Barometer; to raiſe, 
by Rebound, an Undulation Thirty Foot above 
the Natural Level of the Sea; and the Second 
ſhould raiſe an Undulation 7hirty Foot higher 
than the Firit ; and the Third another as much 
higher, and ſo forward; or, allowing only 
M5 | a Foot s 
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4 Foor's Abatement to every Undulation tees 
times togetlier; and the Product of 1 
would amount to no leſs than bree bundre 
Fat humt : ſo vaſt an Advantage doth the Preſ- 
ſure of the Moon make of its conſtant and re- 
gular Application to the Sea, as/ſhall be ſhe'd 
in the two following Sectiant; and fo u 
5 the Weight of \ This * atmoſphere dees 
Wit heut it, of any: ſenſible: Lied wrought . 
on the Okedr., i „id boom zi oi 99 5 
And all this while, the Mbjetdion runs 5 
this double Miſtake; o wit, that the Tide 
raiſed” meerly hy the Moons ſingle — 
from Hine Foot to Fifi: Whereas, on the 
one ſida ãt is depreſ d ſo low, by the Aduitio- 
nury Impulſive Rays of the Sun; and rais d to 
that Height, by the ſpecial Concurrence af the 
contracting Abores; acting cht to each other 
as ſeveral Seas ſonsn; as will hereafter plainly ap- 
n. due Qccaſions... i89D 01 wii bigt Sch 
e 10 encorn big adi vd bed boinfanh 
Andi if it be further xx, that neahir the 
Anfincace of the Sun or Moon, by way of Preſs 
ſure, is as perceptible to Janſez as the leaſt Blaſt 
of Mud; nor, conſequently, ſo able to produce 
ſo vaſt an Effect as the Motion of the Tide, 
with all irs Diverſity. It is reply d; that, altho" 


the Weight of the Atmoſpbere be no more pers 


ceptible to our Senſes, than the aforeſaid In- 
fluence ; yet it is beavy enough ut it ſelf, (did 
it not alike ſupport us on all Sides at once) to 
clap us ſo cloſe, and fix us ſo faſt to the 
Ground, that the ſtrongeſt Giant wou'd be leſs 
able to ſtir either Hand or Foot, than to re- 
move a Mountain: And, notwithſtanding the 
Winds quick Motion makes a forcible Impreſ- 


L 4 ſion 
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gon upon our Sexſes ; yet, were it put to as 
peremptory a Stop by ſome Okfacle, as the 
aforeſaid Preſſure, is by the Surface of the Sea; 
*would nor ſuffice to extinguiſh the Flame of 
e od 213 15 5.ut 
And, as to the Production of the ſaid Tidat 
Effe&t: Since the V ind, notwithſtanding the 
Thinneſs and Levity of the Air whereof it con- 
fiſts, compared to the Denſity and Gravity of 
the Water which is mov'd by it, falls ſo far 
ſhorr of matching it, as One does to a Hundred; 
yet, by beginning to ruffle its Superficies with 
gentle Blaſts; and raifing em afterwards 9 
Degrees, and ſtill giving em due Application all 
the while; can, within a few Howrs ſpace, diſ- 
order the Ocean into ſo tumultuous à Crowd 
of mountainous Billows, as twould crack all 
the Engines in the World, to ſuſtain any one of 
em for a ſingle Mower: Tis no wonder that 
the ſaid Prefſure ſo qualify d, as L have already 
declared, ſhou'd by the ſaid means of recipro - 
cal Libration, and by the like progteſſive De- 
grees produce the more Periodical Motion of 
the Tide; both as to its Subſtance and all its 
Diverſity, according to the different Energy 
of its Application. Thus much being alledg d, 
for the Production of the Tide by the Moon's 
Preſſure; in general Terms; let us ſee bew the 
different Motions of the Moon reſpe&ively in 
fluence the Tides of the Ocean. 
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The. Diurnal Courſe : of rhe Moon, and the Moc 
tion of the Tide adjuſted ; and the, Regularity 
l N N Application demonſtrated; and 


o 


maketh a Primary and a Secondary 


T7 AV ING already determin d the Cauſe 
of the Tide in general; and deſcribed 
the manner how it is producd : To obſerve 


Order and Method, I am now to give an Ac- 


count of the Moon's Diurnal Courſe from Eaſt 
to Weft, as being her moſt Regular and Com- 
mon Road about our Globe; before I digreſs 
to her Menſtrual and Annual Motions, which 
are Deviations from it. And, to ſpeak intel - 
ligibly, wo n ne Ar bf 
Fir, It is to be noted (to have but one 
Chaſe in view at once), that I place the Moon 
upon the Equator, as being the Mean between 
the Tropicks, which ſhe never tranſgreſſeth 
above Six De : And (to hunt down one 
Difficulty before another be ſtarted), I make 
her Motion to be concentrical with the Zartb. 
- Next, whereas ſhe produceth two Tides with 
one Revolution-; to deſcribe their Production 
more exactly, I ſhew how it-is perform'd gra- 
dually in four times fix Hours; I mean Lunar 
Hours, which are about two Minutes ſhorter 
than the Solar, | n bane 
- Thirdly, foraſmuch as th 2 produc'd by 
her Pr lee which cannot affect A” 
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and dire&ly), more chan the one Half of our 
Globe at once; I aſſign em Beth to the ſame 
Impulſe ; the one as its Primary, and the other 
its Secondary Effect; tho they be produc'd after 
very different Means. 

” Finally, When 1 fay, ris High: Water upon 


the ſame Meridian with the Moon, it is to be 
underſtoock of tbar Nie which is cus d by 
Rebound" between the T. ropicks and the Polar 
Circles ; as being caus'd by her Preſſire which 
is made at the ſame Time, and upon the ſame 
Meridian, near the — 2 iThes yowvr 
Adrertis ,! ng :; long ni 55 
go of -* b 1G zi i wh nem 5:45 
Fins Je;15 to be confider'd; * her Lines 
— — — —— 8 
ot the at once, at net rn 
in the Laß, ro affect che Ocean up to ru 
Meridian 5:20 as ſhe mounts higher towards 
her cSouthing thoſe Lines are not only con- 
tracted in Length a Semidiameter of the Earth j 
but>ſtill-grow:imote ompa for the ſpace o 
Sis Hauri together; and fall drag ge ben 
its Surface, to make à deeper depre 
zhe Sea between the Tapi, eh ſne pre bd 
ranc'd-49» ber: greateſt neige; While the T 
zforeſaid Undulaioni are rais d by Rebound col- 
zon each Side of her Pallage 3 and 
fin ſwell and dilate themſelyes (to make 


— — towards — till as 


ſure beat a ſtan dg 
«And: for the ner Bie — Then the! de- 
elines into the Veſt, and withdraws her Light 
and Preſſure from our Hemiſphere by the ame 
bs gfees that ſhe had — dm thoſe Un. 
6 devobve back again, with as great 


Precipita- 


Hur and Reflux-or"'Fide. 
Precip iration towards he EquinotRalsl 
only 2 fill up the vaſt Vaewity 1 
ſence, but alſo to remoum the Waters Super- 
ßeles! in the ame Place, as high abb us the Oce- 
* Natural Level as ir was ſhrunk bhelou it bes 
; chat, as at her Sourbing was made High- 
Water towards the Poles; ſo ies gig [ro — 
it is upon the Eurit 
And in the Se Hours ſpace afeos wa Setting) 
en ſhe is Haſting to the Meridian of ouriAn. 
79 „ that Eyiino#ial Tum, left behind 
her upon the Ocean on b Sid of che Globe, 
muſt deſcend again by its d¹νrn Weight, 4 lo 
a from whence it rebounded hefot ; to make 
great à Depreſſion upon the Sea tg Züperficies 
oth our Hemiſphete, Jo: at the ſum Inſtant, 
that the Moon does upon rheirs'; to make d] 
diamerrically i PpofireTs de- at the fame time; there 
a Primary one, as causd by her immediate and 
direct Preffurè; and here à Seca one, ab 
rais'd by the Deſcent of the faid dees left 
upon our Meridian at her Setting. 
And in the laft Six Hours, while we oba 
returns to our Horizon, the Sea on bur fade 
of. the Globe, which was — depreſid to 
its loweſt Ebb by its own Weight, + houctich 
again very opportunely to its former Height 1500 
that, while the Tumour hangs as it were fi 
pended. in the Air, ſhe may give her Second 
mpu i a Regular A lication, to drive it 


down again more forcibly, in a joint Concur- - 


rence. with its innate” Ponderation ? And be- 
zin this Second Revolution with more Vivacity 
than it did the Fir; and the nent with more 
than ths ; and ſo the reſt that follow progreſ- 
ſiyely. by a Circular Repetition; till they ar- 
riye 
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ve at that ſtint which'is to be conftantly main- 
tain d, and as it were repeated, by an Alternate 
For, the Moon ſtill rene wing her Preſſure, 
and taking it off again by equal ſpaces of Time, 
at every Six Hours end; and this Primary and 
immediate Impreſſion, . ſetting its Stamp up- 
on the Secondary one, (which immediately 
follows it, and is produc'd by a concurrent 
Depreſſion of the Water's Gravity, as being 
the Adequate Effect of its immediate Cauſe 5 
each alternately purſues the other ſo cloſe, as to 
leave no Vacaney in point of Time, to intervene 
between em, which the Moon's ſecond Impulſe 
cannot ſupply, by the more conſtant and regu- 
lar Application of her ſucceſive Revolutions. 
- But, after the Motion of the Sea be exactly 
adjuſted, by a few ſuch Amendments, to the 
common Courſe of the Moon ; and the Tide's 
Undulations are rais'd to a competent Height, 


by a — 2 Number of her repeated 
Impulſes, 


regularly: apply d; they acquire 2 
Motion 'proper to themſelves, and become 
more Equitemporary ; let their Librations be ne- 
ver ſo much increaſed or diminiſh'd : yet they 
adhere all the while no otherwiſe to the 


Courſe of the Moor, than a good-going Pendu- 


lun, Clock does to the Sun; fo as to ſtick cloſe 
to their mean Motion, let the Real One var 

how it will ; notwithſtanding, ſo as ſtill to hit 
their ſtated Occurrences to a Point: A con- 
vincing Argument, that as the Motion of the 
Cleck has a dependance on that of the Sun, by 
the contrivance of Art; ſo this of the Tide has 
its Dependance on the Courſe of the Moon, by 
the Order of Nature; yet all this while, 1 25 


— —_— 


1 


min'd, 
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due regard to Another of their own, to Qualify 
it: And it is no leſs neceſſary, than that the 
Increaſe and Decreaſe of Day and Night ſhou d 
depend on the Riſing and Setting of the Sun; 
or the different Conſtitutions of *the 'Four 
Quarters of the Near, on his reſpeRive Arrival 
to the Four Cardinal Points of the Zodiack. 

Thus far the Motion of the Tide is adjuſted 
to a Mean Time with the Diwnal Courſe of 
the Moon, whereon it depends; and (foraſ- 
much as is yet conſider d) it ſhou'd'keep to 2 
conſtant — ; but being found by Obſerva- 
tion to fall ſhort of it at ſome Seaſons, as much 


as it exceeds it at others ; It is next to be exa- 


r 


SECT. V. 


' How the Tide's Menſtrual Increaſe is cauſed. by 


the Concurrence of the Sun's Influence with the 
Moon, at ber Change and Full; and it's De- 
creaſe for want of it, at ber Quadratures. 


T HUS far I have deſcribed the conſtant 
"= Courſe of the Tide, as depending ſolely 
upon the Preſſure of the Moon, turning Con- 
centrically about the Earth; and making the 


depending Tides conſtantly equal, without any 
variation: Now, in regard the Menſtrual In- 
creaſe of thoſe Tides conſtantly makes higheſt 
Floods, when ſhe is either in conjunction with 


the Sun at her Change, or in their oppoſition at 


her Ful: And the Decreaſe is at its Joweff Ebb 
VET 5 when 


- 
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Ar is in her Saadratures; hole Bloods 
a Ebbs.nauſt be influenced by em both; th 
Reede \by-way. of Adlitien, and the Ebbe, 
Suhſtramian that neither an Effect may. 5 
ue dene fate C: Cauſe, nor the ban 
may loſe its proper Effect 
gain, fotaſmuch as Link.and Heat: are the 
chief ank moſt powerful Influence of all Pla- 
hevary; Bodies: and the San particularly di- 
Ninguiſhech himſelf from all che reſt, in being 
the; Spyardiza Origin of em botb; I am to 
demonſtrare that his Raye! as impregnated 
therowit hate the moſt efficacious and. proper 
Gaufes to produce the ſaid Tidal Varia tion; 
and withal, that the Ocean i is as well diſpoſe 


to receive em. 


F 75 Concerning the Sun's Light ; its Ma- 
tion being progreſſive, and the Particles 
whereof it conſiſts de, it paſſerh 
thro? the Air down to the Sea, as thro' — 
or Oryſtal, without any great Impedume 
yerifigco-weiknd: at ſtrongly reverberated - 
3 ah ſrom the Ocean; we may fafely 
inſer e vto tbe ſfypt in part, and reſiſted corre- 
ſpondently, in its Career, by the Oppoſition of 
the Salt. Hater, as aloe off any then mate- 


eee. 
a derminate, Force; at of 
e les 5 ry ee 
55 e this means facts moſt PO. 
$916 0 ee and! 
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from 27 Inches (the ordinary Weight of the 
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only belong to Material Subſtances ant con- 
ſequently enable t tu operate upon the Sea, à8 
one 25 45 does upon another; and powerfully 
ws due Application theretdoo 
Again, the reflex Heat of the Sun deen 
the direc? Preſſure of this Light with a retorted 
:Impalfe-upon the Sea; by raiſing Vapour and 
-Exbalations into the Air, that gravitate upon 
the Surface of all Liquid Bodies; to that De- 
gree; as to raiſe the Quickſilver i in the Barome- 


ter, by the preponderation of the 4rmdſpbere, 


common Air) up to 27; (which is the Additi- 
onal Preſſure caus d by the Energy of the: Sun's 
Heat) as is found by Experience; the Over- 
Fuser thoſe Four Tockes of Quickſilver being 
. *--Equiponderous to .Fow Foor of Water; and 
equivalent to che Preſſure which it impoſes 
upon che: Surface of the Sea; in proportion to 
the Poder it nArally-exens 5 which amounts 
to the Preſſure of Four Foot of Water, _—_— 
over 'the-whole Sutſace of the Ocean. | 
-- Beſides; thoſe: Vapours and hatin; 
When they are raid, grow more Pondetous by 
00 heit rertil againſt the Impulſe of their Mo- 
das Pound of Lead, while tis only = 
| je arty the Air to the ſame Heigbr. _—_ 
ino moe than a Pound; but if it be. li 
Higber üncrenſeth its Preffure proportionably 
to the increafe of its Motion; as; on the 
contrary; if it be let fall again, its preſſure 
decreaſtb/asimuck; till at laſt it weighs no more 
than A: Feather - Moreover, ſince the Sun 
not ane half of his Diurnal Revolati- 
on; in raiſng the ſaid Vapours and Exhala- 


5 experience, in the Dews 
Hi ft which 
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improv'd; that can raiſe ſo vaſt a Weight f 
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which fall again betimes in the Afternoon; the 
Energy of his Operation ſeems conſiderab 


High, in ſo ſhort a Time. | ; 
Secondly, That the Sav's Influence may not 
fall ſhore of producing its proper Effect upon 
the Sea, for want of due Application, 1. His 
Heat and Ligbe ſpread themſelves over our He- 


miſphere, as univerſally as the Lines of ber Preſ- 
ſure do. 2. And alſo affect the Surface of the 


Ocean more intenſly between the Tropicks, to 


_ depreſs it by their Impulſe more effectually; 


and as remiſly towards the Poles, to give it full 
liberty to rebound more freely there : Beſides, 


the Force and Efficacy of his Influence in- 


creaſeth equally with hers, till Noon; and is as 

quite taken off again, before Night ; and at 
different Seaſons of the Near, what each re- 
ſpectively gains at ane Seaſon it loſeth at 


But, on tlie contrary, the different Periade- 
of their Diurnal Revolutions divide and wea- 
ken the Efficacy of their Force, for want of a 


du concurrence to produce the ſame Effect; 


For, at their Conjunction, his Rays and and her 


Lines of Preſſure, following the ſame Dire- 


con, ſend down jointly their moſt dire# and 
compact Force, to raiſe the higbeft: Flood by 
the loweſt Ebb; but the next Day, coming not 
both up at once to the ſame Meridional Point, 
their Force being divided they fall ſnort of 
their former Effect, by a Sixth Part; and on 
their Third return, more than that; and fo pro- 
greſſively for Seven Days together, till the End 
of the Firff Quarter; the Motion of _— 


Flux and Reflux or Tide. 
ſill adhering to the Courſe of the Moon, as is 


found by Obſervation. 

But after her Quadrature, till their Oppoſition, 
His Strokes of Light and Heat, and Hers of 
Preſſure, fall upon the Diametrically- oppoſite Un- 
dulations; and as diverſly affect em, in their 


different Hemiſphercs ; hitting em daily more 


directly, and advancing em higher and higher, 
by means of Depreflion ; till the Plenilunary 
Tide reach the height of That, at her Change ; 
tho*' the Manner of their Operations be very 
different: For, whereas at her Change, they 
gave, with united Force, in effect, a double Im- 
pulſe with one ſingle Stroke, to one and the 
ſame Undulation, letting its Oppoſite paſs diſre- 
garded: Now, on the contrary, at her Full, 
they give their Strokes ſingle and apart, to 
each of the Diametrically oppoſite Meridians; to 
affect both the Emergent Undulations at once, 
and raiſe em to their Novilunary Height; by, 
producing the ſame Effect as before, tho' by a 
quite different Manner of Operation: Juſt, as, 
when a Pendulum is mov'd by a Clock; it mat- 
ters not, as to the Effect, whether it be toſs d 
only One way with a double Force, or Both ways 


with a ſingle One; for, in both Caſes, its Vibra- 


tions are kept up to the ſame Height. 


Laſtly, While the Conſtitution of the Sea 
continues in its laſt Diſpoſition, for this neu 
Impreſſion of the. Sun's Influence; and the 
Tide is kept Actually in Motion by the Preſ- 
ſure of the Moon's Diurnal Courſe, to receive it; 
Nothing elſe can be required to raiſe it, at dus 
Seaſons, a Height extraordinary, beſide the 
Swn's ſaid Influence, ſo apply d. 

81511 N M As, 


? 


37 


General Cauſes of the 
As, when we have put a. Pound into one 
End of the Scales, and endeavour to raiſe it, 
by caſting Ounces into the other; tho? it ſtirs 
not, till the Addition of the /ixteenrh Ounce 
brings both Ends into an Equilibrium, and the 
ſeventeenth overcomes the Friction of the Axw ; 
yer after That, every Scruple that is added gives 
an Increaſe of Velocity to its Motion: So in our 
preſent Caſe, be the Super-influential Power 
of the Sun never fo weak; yet, aſſiſted by the 
aforeſaid Advantages, of a Regular Application ; 


it ſufficeth to advance the Ordinary Height of 


Tides ( which are already put into Motion, 
and kept on Foot, by the Diurnal Preſſure of the 
Moon) to an Extraordinary Height; and ſerves 
to diſcriminate Each from Other, with that 
indefinite Variety of Increaſe, forward, till thoſe 
Luminary's Conjunction, or Oppoſition ; and of 
Decreaſe, back again, till her Puadratures ; ſuc- 
ceſſively, throꝰ their Menſtrual Revolutions. 
But, Jeſt the Height of the Tide may ſeem 
too much Advanc'd at the Change and Full, 
above that which happens at the Dnadratures, 
to be rais'd within the Space of ſeven Days, by 
the additional Rays of the Sn: It is farther 
to be conſider'd, That the Force which they 
add to the Preſſure of the Moor, (by their Con- 
currence at her Change and Full), for the In- 
creaſe" of the Tide, is not only ſubſtrafed at 
her 2zarter-floods; but directly occurs, in the 
ſame meaſhre, to ſuppreſs it; fo that the Suns 
Influence caufeth different Tides, at contrary 
_ Seaſons, in à double Proportion to its real Force ; 
inaſmuch as it does not only dra, what 
Was Auxiliary before; but renders it afterwards 
Adverſe to the ſame Degree, by a contrary Ap- 
plication. — Hence 
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Hence it comes to paſs, That the Menſtrual 
Increaſe of the Tide, according to its whole 
Extent, doubles the Higheſt, which the Sun's 
ſingle Force cou'd directly give it: Foraſmuch 
as in the Firſt ſeven Floods, after the firſt or laßt 
Quarter, it only takes off the Impediment of 
the Oppoſition, which is made to the Riſing of 
thoſe Quarter- Hood to their uſual Height: 
Whereas afterwards, for the other ſever before 
her Change and Full, by the joint Concurrence of 
His Influence with Hers, they be as much ad- 
wanc'd above it; and ſo by acting counter to it- 
ſelf at different Seaſons, coextends to the whole 
Effe& by its contrary Application, as aforeſaid. 


-  Befides, the ſuperadded Aſſiſtance of Inclining 


Coaſts and Shores, (which affe& not the Neap- 
Tides at all, that can hardly reach em); helps to 
raiſe Theſe more Advance Floods to that extra- 
ordinary Height ; as will more fully appear 
hereafter. F; 


Sec: VI 


How the Sun's and Moon's Annual Caurſes tbro- 
the Zodiac, jointly diverſify the Depending Tides, 
and raiſe the Equinoctial Tides higher than the 
reſt. | 210 


JN the Two precedent Se&ioms has been 
4 ſhewn, Firf, The Application and Effi- 
cacy of the Moon's Diurnal Preſſure, to raiſe and 
continue the Common Tide to its conftanc 
Height. Secondly, How effectual the Acceſſory 
Light and Heat of the San has prov'd, for Di- 
verſifying thoſe Tides, by way of Increaſe and 


2 Decreaſe 
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Decreaſe reſpectively, to their Monthly Aſpects. 
Now, concerning their Annual Courſes, thro' 
the Obliquity of the Zodiack ; Ir is farther ob- 
ſerv'd, that all along their Progreſs, from the 
Tropicks to the Equater, (where they ſend down 
their moſt direct and compact Influences, and 
take their largeſt Compaſs about Our Terra- 
queous Globe); they jointly raiſe the Interve- 
ning Tides, by ſucceſſive Degrees, till they 


reach their Eguinoctial Pitch, which ſurmounts 


all the reſt; according to the Theory of the 
Tide, laid down already on ſeveral Occurren- 


ces, in former Sections. 


But, to ſupply Now, what was omitted Then ; 
It is farther to be conſider'd, that the Plane- 
tary Motions being Elliptical, and conſequent]: 
their Influences more and Jeſs Intenſe, = 
ing to their ſeveral Diſtances from Us; even 
the Equinoct ial Tides may be augmented by the 
Moon's Perigeum, and the Earth's Peribelion; 
and their Apogeums and Aphelions, may Anoma- 
louſly ah them as much, whether they be 
Conjunct ively taken, or Apart, as it ſhall happen, 
to an Indefinite Variety. 

Again, Foraſmuch as Strokes of the ſame di- 
rection make deeper Impreſſions, than thoſe 
that are diſperate; and the Moon ſticks not ſo 
cloſe to the Ecliptick, as the Sun does: Upon 
every Approach, or Declination, ſhe makes her 
Strokes more or leſs Effectual, upon the Sea's 
Surface: Beſides, as by their Acceſs to the Sea, 
and Receſs from it, their Courſe, with reſpect 
thereto, is either Accelerated, or Retarded ; the 
Motion of the Tide muſt, in ſome meaſure, be 
ſo too; with ſeveral other Anomalous Differen- 
ces, both of Exceſs and Defe# ; which are rather 
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an Object for piercing Wits to diſcover, and for 
acute Speculation to manage; than a fic Subject 
for dull Experience, and ſhort-ſighted Obſervation 
to be employ d about; ſo that they may here 
be well omitted, where nothing more than 
- Brevity and Clarity is intended. 
But, what falls within the Cognizance-of 
them Both, is, that the intervening ether, (by 
whoſe Means the Preſſure of the Moon is ſup- 
pos d to affect the Sea, is of a yielding and com- 
preſſive Temper ; and withal, the Body of Ma. 
ter which is affected, of a ponderous and liquid 
Conſtitution: Hence, the conſequent Motion 
of the Sea, cannot be ſuppos'd to keep exact 
Touch with the Impulſe of the Aon; but the 
Tide which is rais'd, muſt fall ſhort, both in 
Height and Speed, of the deſigu'd Effect: And 
upon every Allteration, either of Speed or Cau- 
ſality, it muſt rather obſerve Her Mean Moti- 
on, than Her Real Courſe: As a long and heavy 
Pendulum, little regards the Unequal Draught of 
the Clock; but rather ſticks to amore regular 
Swing, in due proportion to its Length and 
Weight, to keep the dex to an exact Time. 
Moreover, When the Motion of any Liquid 
and heavy Body, is gradually Increaſed, by the 
Aſſiſtance of Reciprocal Libration ; it will go on 
Increaſing, tho" not at the fame Rate, after the 
Force of the Mover begins to abate, till it come 
up to an Equilibrium with the Remainder : 
Hence, the higheſt Tides regularly happen, two 
or three Days after the Change and Full, when 
the Force of the Moon's Preſſure begins to decay, 
if they meet not with ſome Anomalous Impedi- 
ment, to ſtop their Career. 


Nay” The 
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The Concluſion is, that the bigbeſt Tides poſſi- 
ble muſt happen of Courſe, when the Sun is 
at his Equinox, and the Moon upon the Ecliprick , 
and withal in her Perigeum ; three or four Days 
after the Change, or Full; and muſt ſwell High- 
eſt, either upon the Equator at their joint Con- 
currence from the Atlantick and Ethiopick O- 
ceans; Or, as I conceive, about 45 Degrees of 
North and South Latitude, where their Collateral 
Tumours moſt abound : And this Recapitulary 
Inſtance will ſerve well enough, to remind Us 
of the Cauſes already aflign'd , for the Increaſe 
and Decreaſe of the Tides ; from the firſt De- 
preſſions made upon the Sea, to their full Ad · 
vance to their Equino#ial Height. 
But to proceed farther, to weigh the juſt 
Advamages of the Power, which the Sun and 
Moon have to Act; and the due Diſpoſition of 
the Air, which is the Medium that both con- 
veyeth and enforceth their Influence upon the 
Sea; as alſo the Capacity of the Subject, Water, 
to receive the Effect; with a Liberty to make 
ſuch Additions and Subſtractions, as the Rules of 
Art direct, and the Laws of Motion allow : It 
2 appears, upon the Principles already 
laid, and the Method which I have follow'd:: 
that the Motion of the Tide hath ever adhered, 
and muſt ſtill ſtick cloſe to the Caurſe of the 
Moon, (in concourſe with That of the Sun) for 
Days, Months, and Nears ; One Ape after Ano- 
cher, without any Obſervable Deviation. 
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CHAP. II. 


Of the Tides of the Ocean, as being 
bounded by Coalts, and Shores. ; 


7. 5 
en the Sun and Moon; and all their 
Diverſities might as exactly cor- 


reſpond to each other, according to the Scheme 
I have drawn, if the Extent of the Ocean's Super- 
ficies were boundleſs; and ſpread Univerſally over 
the Face of the whole Earth; to receive their 
Impreſſions in full Meaſure, and comply with 
their Influences without any Reſtraint: But, 
on the contrary, the Ocean being actually con- 
fn d on all ſides, byiaunequal Shores and ſboaly 
Bottoms, to intercapt its Motion, before it be- 
gin; and likewiſe to interrupt its Courſe, be- 

re it ſhould end; diſordering its Undulations, 
with irregular To's and Pros all the way: I 
am to proportion my Meaſures accordingly: 
ſo as to make it plain, That, when all Cir- 
cumſtances are duly conſider d, the whole Di- 
verſity of the Tides, ſo cauſed throughout the 
World, is fairly accountable, and without 
much Difficulty deducible from che Ben er 
ciples. 1010 | 


O punctually, as I have already 
demonſtrated, wou'd the Motions 
©* of the Tide obſerve the Courſe of 
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High-Water ſtated at the Interſection of the Equa- 
ror, and the Firſt Meridian; as being the Place 
lenſt obnoxious to any Confinement, by Neighbour- 
ing Coaſts, &c a 


N to purſue the ſtrict Dependance 
Jof the Tide, eſpecially upon the Moon, 
under the aforeſaid Confinement of the Sea; 
and ſpeak more particularly upon that Subject, 
as to Matter of Fact: I muſt fix the Center of 
my Obſervation and Diſcourſe, on that Part 
of the Ocean, where the Firſt Meridian cuts 
the Equator, at Right Angles; as moſt abſtract- 
ing from the various Irregwlarities of Shelves 
and Shores; or, That Great Meridian, which 
divides the Atlanticł and Ethiopick Ocean jointly, 
ar the moſt equal Diſtance from thoſe Three 
Parts of the World, which confine it; from 
America, on the Weſt; and from Europe, and 
Africk, towards the Eaſt: (the Ocean lying 
open there, towards the North and South from 
the Equator, as far as the Artick and Antartick 
Polar Circles: To ſtate aright the Flux, and 
Reflux of all the Tides, that either depend 
upon it, or have any Analogy to it, in other 
Places. d any 10 7B34v 
Having therefore firmly eſtabliſh'd, in my 
recedent Diſcourſe, that the Preſſure of the | 
oon cauſeth the conſtant Motion of the 1 
Tide; Again, that her Preſſure ſtill increaſeth, 
till ſne reach the Meridian of any determinate 
Ts Place; and farther, that it is moſt intenſe up- 


% 1 
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on the Equator; and after all, I have ſhewn at 
preſent, that the Ocean, upon the ſaid Point, is 
| beſt diſpos d to receive the Impreſſion : Hence 
I may fafely conclude (ſince as often as the 
Cauſe is actually put, and Subject well diſpos'd, 
the Effect muſt neceſſarily follow;) That it is 
Low-Water upon the ſaid Point of Interſection, 
as often as the Moon arrives to that Meridian ; 
which is the Poſition to be prov'd. | 

Now, to reverſe my Diſcourſe, and argue 
from the Effect to the Cauſe; it is conſtantly 
found by Obſervation, that it is High-Water 
towards the Pole, (v. g. in our Northern Lati- 
tude of England, )upon the ſaid Meridian, when 
the Moon is alſo upon the ſame Line, at the 
Equator; and by conſequence, the Ocean muſt 
be moſt depreſs'd there,” to raiſe the Tide here 
by Reſult, from that Depreſſion, as its proper 
Cauſe ; ſince the Surface of the Sea cannot be 
rais'd in one Place, without an equal Depreſſion 
in another : So that, whether we argue from 
the Cauſe to the Effect, or the Converſe ; the 
like is concluded as before, in the way of 
Reaſon: And our farther Recourſe muſt be to 
Navigators, and their Pilots for Inſtances, to 
ſhew the ſame by plain Experience, and Matter 

L. 

Io eſtabliſh this great and important Truth, 
by recourſe to the Mariners Obſer vation for 
Matter of Fact; the Streigbt, wherein the Ex- 
periment is to be made, lying between Guiana 
in America, and Guinea in Africk; the Engliſb 
Pilots, belonging to thoſe Places, ought to be 
* con- 
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conſulted ; at what Hours, the Water flows on 
both Sides of it ; to gather thence how, and 
when the middle Channel, more, or leſs 


abounds with Water : And to begin wich the 
Weſt- Indian Pilot's Account, which is the ſhort- 


er, and of quicker Diſpatch : He informs us, 


That | 
Before the J. Cajana, which lieth Five De- 
© grees to the Nortbward of the Equator, and 
about Twenty Degrees to the Veſtward of the 
© Interſect ion aforeſaid, an Eaft and Weſt Moon 
© makes High-Water there,onChange and Full- 
Moon Days; which is the only Inſtance that 
he produceth of the Flood , within Eight De- 
grees of the Eguinoctial Line, on that Side; or 
that can be concern'd in our preſent Enquiry. 

But, to come up cloſe to the Line, and 
about Five Degrees nearer the ſaid Inter/efion; 
the Flood, as all Navigators obſerve, fills the 
Mouth of the R. Amaxones at VI:; or a Quar- 
ter later than the J. Cajana; the Entrance of 
the former River being much larger, and full 
of Iflands with Inlets, to take up more Time 
before they be full: And it cannot be doubted, 


that the ſame Atlantic Flood, alike affects the 


Bra ſilian Shore, all along from thence to Cape 
Roque, (its utmoſt Eaſtern Point,) with near an 
Eaſt and Weſt Moon; that is, at VI, or there- 
abouts. | i 

And paſſing over the Streight, to the oppo- 
ſite Shore; our Guinean Pilot preſently informs 
ws; Firſt, * That at River Serbers , upon the 


Edge of that Coaſt, the Water flows with an 


© Eaſt and by South Moon; that is, at VI i; And 
(following the Shore to the Ea ſfard,)an Eaft 
Aoon makes High- Water at Swine, at VI: 
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And a little farther, at Gojawar, à N. E. and 
* by Eaſt, and an E. N. Eaſt Moon, makes the 
Water flow at III 3, and at IV z : And paſſing 
along the ſame Coaſt to Caran, an Eaff Moon 
floods there, at VI; as alſo an Eaſt and by 
* South one, at VI3; At Bening, an Eaſterly 
: Moon fills all full, at VI: And at R. Rey, an 
" Eaſt Moon, and an Eaſt and by South does the 
like at VI, and VI3: At Bato, and Camaroon, 
an Eaſt, at VI: At Monamba's Hole, an Eat, 
Land an Eaſt and by South Moon, at VI, and VI ;: 


At R. Danger, an Eaſteriy, about VI: And 


* Ja{tly, that at R. Gabon, upon the Equinoctial 
Line, an Eaft and by N. makes the Flood, at 
Vs; which includes all the reſt, (one except - 
ed) both for Time and Place, as will be ſheun 
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Refteftions upon the precedent Account of the Tides, 
' wear the Equator, in the Channel between Gui- 
IR ana and Guinea. t | NaN 1 f 


T TAring already conſulted both Reaſam, and 
LL 4 Experience, about the Time of High- 
Water, as far as both can aſſure. Matter of 
Fact, upon thegCoaſts of Guiana and Guinea, 
near the Paſſage f the Atlantic and Erbiopick 
Ocean Intercourſe between them : I am now 
to make ſome Reflettions upon the palſs'd Ac- 
count, for the farther Elucidation, and Eſta» 
Þliſhment of ſo important à Point; ,which 
ee | ſuſtains 
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ſuſtains the whole Frame of my following 
Diſcourſe upon that SubjeR, 


Firſt, It is obſervable, that Six of thoſe 
Thirteen Places, which the Pilot for Guinea re- 
marks, have High-Water abſolutely ac VI, 
without any Variation: to wit, Cajana, Swine, 
Bening, Bato, Camaroon, and Danger ; which, 
being ſo well agreed, and near an equal Num- | 
ber with all the reſt, which are divided; | 
ought to render that Howr regular , and to be | 
obſerv'd : Beſides, Four of the Diſſenters make | 
but Half<Tides at different Times; as Serbera, 
Caran, Rey, and Monamba ; which ſwell at VI, 
and withal at ; after; which plainly proceeds, 
either from the Unevenneſs of their Shores, or 
the ſhoaly Bottoms which retard 'em : And as for 
Two, of thoſe Three Diſſenting Rivers; to wit, 
Gabon, and the Amazones, which are more po- 
fitive in their Miſtake, and remain unaccount- 
ed for; the Former, makes at V;; and the 
r | 

| Whence it is to be noted, that at all the 
aboveſaid Thirteen Places, ( Gojawan excepted) 
the Sea is full, either exactly at VI, (their com- 
mon Standard;) or within; before VI, or 3 af- 
ter it. | 

A Difference fo inconſiderable, and the In- 

equality of the Shores, which occaſions it, fo 
| moderate; as to divert the depending Tides 
'neither Way, from the Riſing ( and Setting) 
Moon, above Forty Minutes; for all that Trac 
"of Sea, berween R. Gabon and FJ. Cajana, from 

"Eaſt to Weſt, above Twelve Hundred Leagues : 

yet at Gojavan, it floods at III ;, and IV: 5 ; 

which is ſo prepoſterouſly early, and withal fo 


diſagree- 
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diſagreeable to its Fellows, that it merits an 
Occaſional Conſideration extraordinary ; and 
ſuch as is by no means applicable to any of 
the reſt. Now - 

It is obſervable, that, to heighten this Irre- 
gularity, and withal to remove the Difficulty ; 
the R. Swine, which lies next before it, flows 
preciſely at VI; and Caran, which follows 
next after it, at VI 3; their Shores being 
pretty equal, direct, and free from Shoals ; 
to let the Coaſting Current, when it brings 
their Tides along with it, paſs ſmoothly by 
em, without any Impediment ; whereas, on 
the contrary, the Mouth of the R. Gojawan, 
which gapes wide open to receive the Flood, 
has C. Palmas, which ſhoots it ſelf fartheſt into 
the Sea beyond all other, cloſe behind it; and 
gives the Coaſting Current the moſt perem- 


ptory Check ; and the firſt EaFerly Turn, along 


the Coaſt of Guinea, after it has left Braſile ; 
and backs the Flooding Stream into the River, 
with greateſt Force and Precipitation ; ſo as to 
ſwell its Tumour, upon the firſt Appulſe to 
the Shore, by Reſult, ſo much ſooner and high-= 
er 3 as not to be ſupported any longer to the 
ſame Pitch, after the Energy of that firſt Puſh 
is over. | 
And the Flood, (as we are inform'd from the 
Obſervation of an Ingenious Friend,) makes as 


prepoſterous Haſte at F. Cajana, where it 


ſwells at IV; the Current driving it ſtrongly, 
and overha#tily upon the Shore; yet, accord- 
ing to our We#t-Indian Pilot's Account, it is 
not full, aloof off the CoaF, till VI; where it 
continues Riſing all the while, till ic be at 
leaſt Quarter-Ebb cloſe at Land, where ic ſwelld 
52 higheſt 


49 


50 


* = 


General Cauſes of the 


higheft before: And the like happens at other 
Places, on the like Occafion ; as will be made 
appear hereafter, by many Examples: ſo effe- 
ctually does that mot Irregular Tide within 
the Compaſs of our Obſervation, contribute 
(when the Anomaly of Carrents and Shores is 
adjuſted) to our preſent Satisfaction. Hence, 
It is farther obſervable, that the Flood pur- 
ſues her Diurnal Courſe ſo cloſe, as to affect 
no Two Places, of an Ea# and Yet Poſition, 
at once; but one after another ſucceſſively, 
from R. Gabon to J. Cæjaus; Flooding their 
Meridian all along reſpectively, at her Riſing 
(and Setting) Inſtants. ; 
Now, in regard the Ebb, keeps at the ſame 
Six Hours diſtance from the Flood, that the 
Southing Moon does from her Ring and Set- 
ting; it muſt be Ebb at her Southing, where 
it was Flood ar her Riſing before; thro' all 
that Tract of Sea, with the ſame Order of 
Succeflion ; as well in the Paſſage aforeſaid, by 
the Incercourſe of the Atlanticłk, and Erhiopick 
Oceens ; and with the ſame Moon , that has 
been already remark'd upon the Guianan, and 
Guinean Shores; from R. Gabon to J. Caſana, 
for Four Hours Difference of Time, and Twelve 
Hundred and Eighty Leagues Diſtance of Place; 
as aforeſaid. 1 41 
After all, ſince the joint Obſervation of our 


Two Pilots, co- extends to Sixty Degrees upon 


the Equator , and Four Hours upon the Horo- 
ſcope ; and affects both the Land and Sea in- 
termix d, of all ſorts of Poſitions; the Motion 
of the Tide being adjufted thoughout to the 
Diurnal Conduct of the Moon; the ſame Ob- 
ſervation may, by Parity of Situation, . 
* ply d 
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ply'd to all other Seas and Shores around Our 
Globe; whether they lie ſhut up by Land, as 


the Ethiopick and Indian Oceans are by the Gui- 


nean and Arabian Shores, towards the North ; 
or as the Atlantick is by the Braſilian and Guia- 
nan Coaſts, towards the South : Or elſe lie open 
into both Latitudes, as the Paci Sea, and the 
Streight aforeſaid, do towards North and South : 
Yet the Concluſion ſtill holds, that there mut 
always be Low- mater upon the Line, whereſoever 
the Moon 1 vertical; in caſe there be Sea- room, 
either towards the North, or South, or Both, to 
take a Tidal Impreſſion. 


Now, in regard the Tide by this Account, 
and thus Summ'd up, ſtill Flows, on the ſaid 
Interſection, at the Moons Riſing; it muſt con- 
ſequently do the like, upon the ſame Point, at 
her Setting alſo; as being directly Oppos d each 
to other, both in Time and Place : So it muſt 
alſo be at its Loweſ# Ebb, when ſhe is advanc'd 
to the ſaid Meridian, as being the Mean between 
thoſe Two Extreams ; as alſo on the Oppoſite to 
it, in the other Hemiſphere, for the ſame Reaſon ; 
and upon all other Meridians, and Parallels be- 
tween the Tropicks, upon her Approach to 
em; Her Preſſure conſtantly attending her 
Preſence, in all Places, without exception : 


And, foraſmuch as every Depreſſion between the 


Tropicks, muſt raiſe a correſpondent Reſult col- 
laterally, towards the Polar Circles, upon the - 
ſame Meridian; it muſt reſpectively make 
High-water at once, in both North and South 
Latitudes, when ſhe reacheth their Meridians, 
if there be Sea-room for that purpoſe. - Let us 
find, Firſt, By Experience, that ar 
. 6 * 2 y 
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ally ſuch a [by gy of Tidal Tumours 
in the Sea; and ſhew, Secondly, By Reaſon, 


the Mannor How it is really Effected. 


tier. 


How the Tide «s ſtirr d up by Preſſure, and conti- 
nued by Libration ; and whither it extends it 


ſelf, before it makes its Returns. 


Aving found by Experience, that it is 
Low-water at the Equator, when the Moon 
is actually Southing upon the ſame Meridian in 
Our Northern Latitude of England, as being 


ſtoop d There by her Preſſure, upon the Point of 


their Interſection ; and that, as the Tide is 
rais d Here at her Southing, by Reſult ; ſo it muſt 
needs he let fall again at her Setting, when her 
Preſence is withdrawn which ſupports it; and 
ſo be ſer on, and taken off again interchangeably, 
at every Six Hours End, by Libration : And fi- 
nally, that the ſame Six hourly Reciprocation, muſt 
(thro' the Analogy of Their Seas and Floods 
with Ours) be punctually obſerv'd all the World 
over : Hence it occurs to deſign its Periods of 


Place, as well as Terms of Time, both Here and 


Elſewhere ; and to ſhew how its Librations are 
rform'd, and how far they are extended, both 
in Our North Atlantick, and in the other Three 
Diviſions of the Ocean. "7" IEG 
Now, to conſult Reaſon, as well as Experi- 
ence; the One End of the Tidal Balance muſt 
Riſe and Fall, immediately upon the Equator ; 
where the Preſſure of the Moon firſt 755 its 
+ e e 
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Libration on Foot, both in Ours, and all the 
Seas aforeſaid: And the Other End is to be Ex- 
rended as far as the Bottom of the Ocean (which 
reverberates the Motion of its Reſults ) directs 
it, according to the Rules of Reflection: So that 
the deeper the Bottom lies, the Tidal Tumour 
muſt Reſult at a greater Diſtance from the 
Place depreſs d. Hence, its Depth being Un- 
fathomable, farther. Recourſe is to be had for 
the ſaid Diſtance, to Obſerwation; which finds 
the Flood to ſwell highe#t between 45 and 50 
Degrees of both North and South Latitudes: So 
that 24 Or 25 Degrees (near the Topics) being 
the Mean between thoſe; Two Extreams, 49 
wit, the Equator and the ſaid Parallel of 45 ar 
o Degrees of Latitude; it muſt be the Axe, 
-whereon the ſaid Tidal Balance turns, to make 
its Revolutions, accordingly. . | by 1 
Io begin (for beſt Acquaintance ſake) with 
the Search of the Arlantick Ocean; the Tide is 
found to run higheſt, on the European fide, on 
the Coaſts of Nance and Great Britain, between 
-45 and 55 Degrees of North Latitude; and on 
the. American Shore, it grows higher from Terra 
Florida; along the Virginean Sea, and decays not 
till it reacheth Davis Streights ; but is conti- 
aued even beyond em, by the favour of the 
Inclining Coaſt:: And altho the Flood, which 
is the Counterpart of its Libration in that Ocean, 
near the Equator, exceeds not ix or ſe ven Foot 
in Height; yet the vaſt Extent of its Compaſs, 
makes it equivalent in Breadth; and able to 
fetch up the greateſt Floods: For Example, 
Thoſe at St. Malos, and Briſtul: Whereas at 
C. Virde, and the Oppoſite ef- Indian Iſlandt, 
which lie under the Fopirk, at 25 Degrees of 
Latitude, which is their Common Axe; the 
| N ſame 
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fame Tides, in paſſing it To and Fro, ſcarce 
make any Appearance at alt; or even a ſenſible 
Fariatin of High and Low-warer in the 
Ocean. 11 3 | DF OKC 

And to paſs on to the Erhiopick fide of the 
Line, we pteſently meet with a fierce and vio- 
Jem Flood, in the Chops of the Streigbt, be- 
tween the Coaſts of Guinea in Africk, and Bra - 
file in America; Which, being contracted on both 
Sides, by their Hnelining Shores, even forceth 
Ships from their Anchors: And at the Other 
End of that Flood's Libration, the Tide runs 
as high from Rio de Ia Plato, and Terra del Fuego; 
that is, from 40 to near 60 Degrees of Latitude; 
as it does reſpectively on the Coaſt of Europe: 
Wheress at St. Helens Ile, which intervenes as 


the Axe of its Libration , and lies at the ſame 


Latitude with C. Virde, on the Oppoſite ſide of 
the Eine, it ſeldom exceeds a Foot; as is found 
e 5h 003.10 Goiges of 
And, to turn over to the Backſide of Peru, we 
are often told of the high Floods Which Na- 

wigators meet with in the Pacifick Sea; that ſet 
into the Weſft-End of the Magellanick Streigbt, 
about 50 Degrees South Latitude: And again, 
we hear of the like in the Gulph of Panama, 
which lies within three Degrees of the Equi- 
noctial Line; without the leaſt mention of any 


Tide near the Tropick, that is Remarkable. 


Finally, As to the ſaid Libration in the Eaſt- 
Indian Ocean (which lies ſhut up towards the 
North), the Hu of the Tide, upon the Moon's 
Approach towards the Meridian, is conſtantly 
driven Sea-ward by her Preſſure; as plainly 
Appears, by the overbaſty Return of its Reflux 


back again from the South, upon her Declina- 


tion 


—— 
- 
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tion into the 7 ; not only to ſupply the Va- 
cuity, left by her Abſence ;_ but withal to fetch 


up Two of the greate## Tides that are known 


in thoſe Parts, and Both in the, Torrid Zone.; 
the One near the Mouth of Indus, and the O- 
ther of Ganges; to the Wonder and Afoniſh- 
ment of the Inhabitants thereabouts: So mani- 


feſt it is, that Low-water ftill attends her Pre- 


ſence and Preſſure, between the Tropicks ; and High- 


water Souths as Na with Her, beyond "erm ; 


and that Each ſdcceeds the Other in both 


ces, by an alternate Reciprocation. n. 
Such are the Revolütions of the Tides in 


C 


thoſe Four Chief Diviſions of the Ocean, and 
ſo nianifeſtly they are perform d by Libration ; 
with repeated To, and Fs from the Middle 
of the Torrid Zone, down as far into the T 
erate Ones, and back again; as plainly per. 
y the Inſtances already produc for that pur- 


poſe; Yet, foraſmuch as thoſe, Tidal Tumgurs, 
neither hang pendulou in the Air; nor librate 


Up and Down therein upon an Axe, which pro- 
perly ſuftains em; but Raiſe and let Fall ea 


Hraction of the ſame Portion of Water; HOI. 
follows the Hood cloſe to ſupply and ſuſtain 
it, till a withdraws it again; and Boch 
ways by Flux, and Reflux, alternately: Hence 


it occurs to ſhew, How ſuch Mountainous Bil- © 


lows ate tranſlated Backward and Forward, 
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"The Collateral Reſult of the Tide's Undulations 
== from between the Tropicks towards the Poles, 
In ſix Hours; and their Revolution back again 

in other ſix ; * ſhewn conformable to Reaſon, 

55 and teſtified by Experience. 4 1 


: oF; O derive the Tide's Undulations. ( rais'd by 
I the Dint of the Moon's Preſſure upon 
the Sea, between the Tropicks), with a regular 
Courſe of Reſult from the Equator, into North 

and South Latitude: It is to be conſider'd, that 
thoſe Tidal Billows lie naturally extended Eaft 
and Ven, from One fide of the Ocean to the 

7 i Sar as being ſo directed by her Diurnal 

Courſe, which draws em Parallel to the E- 
quarter. - * . 514 ths 
But wichal, her Preſſure being moſt Intenſe, 
where it falls Perpendicularly upon the Surface 
of the Sea; and ſhe ſtill holding on her 
Courſe between the Tropicks, or thereabouts ; 
the ſaid Undulations muſt as conſtantly be dri- 
ven tranſverſiy, from the intervening Impreſſion 
towards the Polar Circles, by way of Reſult ; 
which, after the ſaid Preſſure is withdrawn, 
"muſt be devolv'd back again towards the Equa- 
tor, by the Poiſe of their own Weight, accord- 
ing to the ſame Degrees whereby they were 
mounted; the Moon, at their ſecond Return, 
{till giving em a Counter-jog, to perpetuate 
their Reciprocation. ; | | 

No, in regard the Courſe of the Tide, as 

Navigators obſerve, runs very High into the 
North, as far as Da vu Streight ; as alſo to the 
Magella- 


A 


* 


Flux and Reflux or Tide. 
Magellanick Gulpb, which lies as far South; yet 
keeps Touch both ways, with the Moon's Im- 
pulſe, which drives it Thither ; it muſt needs 
perform its To's and Fro's, between the Equa- 
tor and the Artick and Antartick Circles, backward, 
and forward, in Six Hours apiece reſpe&ively; 
and Move each way 70 Degrees of Latitude, in 
Six Hours Space, at the rate of 230 Leagues per 
Hour; which to do near the Shore, or in Shal- 
low Water, were Impoſſible. 5 

Let, if we allow the Expanſion of the Ocean 
to be of equal Breadth from Ea to Vet, with 
its Length from the North to the South (as the 
North Part of the Atlantick, for Example, is 
equally Broad from the Coaſt of Africk, to the 
Bot- om of the Bay of Mexico ; as tis Long from 
the Tropick of Cancer to the Artick Circle; ) The 
ſaid Motion of the Tide, down the Midit of 
its Channel, will prove /mocth and eaſy enough: 
For, if its Area were divided into Square Inches, 
no One of 'em needed, in all that Six Hours 
Space to depart from its Fellow, either backward. 
or forward, more than twice its Breadth, to per- 
form its reſpective Part of the Revolution; ſo 

as either to make their Friction difficult, or 
their Sliding by each other, even in the Middle 
Stream, where their Motion wou'd be ſifteft, 
at all Perceptible. | 

Again, To allow the ſaid Part of the At- 
lantick, a Profundity of Depth, proportionate 
to its Expanſion in Length, and Breadth ; the 
Water, ſo moved, muſt acquire a correſpon- 
dent Volubility Up and Down to its To's and 
Fro's ; and an equal Liberty to Aſcend, or De- 
ſcend, upon any Commotion,with more Eaſe; 
according to the Increaſe of the Depth, which 
* 3 en 
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is occafion'd jointly, by its greater Diſtance 


from the Shores on each ſide, and from the Bot- 
tom of the Ocean; to Both which, the Water 
imoveably Adberes; fo as to raiſe the Highe#f 
Flood, and let fall the Lowe Ebb, where the 
49485 is Broadeſt, and Deepeſt; as is mani- 
| Fe, CO has 
Now, ſeeing the Tide is Cauſed by Preſſure, 
the Morion of its Gravitation muſt reach as 
far, as that part of the Stream, which is ſo. de- 
preſs'd, preponderates the Dead- Water, which ei- 
ther oppoſerh, or ſurrounds it; That is to ſay, to 
the Bottom of the Sea, how Deep ſoever it be; 
before it Rebound up again to the ſame Height, 
whence it deſcended : Again, foraſ nuch as it 
18 driven tranſverſiy Both ways, from the Per- 
pendicular ; and deflects on each fide of the E- 
quator, alike towards North and South Latitude; 
it muſt fall upon the Bottom of the Sea, Oblique- 
ly ; and be Reflected by it, at the ſame Angle 
Upwards, towards its Superficies : So that, 
where the Point of unde is deepeſt, the E- 
1 2 of the Tidal Tumour muſt be far- 
tbeß off; and yer be perform'd alike, in Six Hours 
Space; and muſt reach its utmoſt Stretch, into 
Our North Latitude, and as far into the South, 
by the Force of the ſame Impulſe, and at the 

ſame Time. 3 pres 
Vet the Aid. Sea Current of Water, how vo- 
luble and far extended ſoever, needs not to 
Move, as to any determin'd Part, perhaps more 
than Ten or Twelve Feet, either Backward or 
Forward; ſince the Ocean is continuom through- 
out its Courſe, and the Tumour rais'd at the 
One End of it ſufficeth to ſupply the Depreſſi- 
bn, whereby it was rais d at rhe Orber; and by 
| is 
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its Fall below the Ocean's Level, to remount 
There a Tumour equal to it ſelf; and ſo they 
ſtir up Each other reciprocally, by a Counter- 
libration : As the Water in the One End of the 
Syphon, upon every Agitation, To and Fro, does 
the like in the Other End, at che ſame Time, by 
virtue of their Communication through the 
intermediate Tube which joins em, let their 
diſtance from Each other be what it will. 
Beſides, the Spherical Curwity of the Sea's Su- 
perficies, and the Obliquicy of irs Declinat ion 
from the Horizontal Plain of the Equator, till 
meeting the Courſe of the Aſcending Arm 
more dire&{y,.the Angle of Inter ſect ian is render'd 
more Obtuſe: Again, ics Aſcending Stream be- 
ing, as it were, alleviated by Reflection up- 
wards, is Buoy'd up by the Periſtaltick Gravi- 


tation of the /urrounding Body of Dead- Water; 


which ſtill Inclines it, by degrees, towards tbe 
Perpendicular; till at laſt it affects the ſupertending 
Arch of the Ocean's Surface, at equal Angles on 
every ſide; and raiſeth a Protuberance upon 
it, without the leaſt determination to any One 
Part, more than the Reſt: As the Afariner well 


obſerves, who finds no Tide in the Middle of 


the Ocean, to obſtruct the Courſe of his Ship, or 
drive It one jot from its true Longitude, or 
Latitude. | Witte 

Nor needs the Navigator to complain, that 
the ſaid Protuberance is any hindrance to his 
Ship's way, while he ſurmounts it; which ri- 
ſeth not one Foot in a hundred Leagues; any more 
than a Traveler can repine at the Une venneſs of 
his Journey, from Edinburgh to London, in cafe 
the Oblateneſs of the Earth's Globe raiſech the 


Situation of the Latter, at leaſt a Fachom higher 


N 4 than 


39 


0 


Degrees, towards the Poles, as being the full Pe: 
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than the Former ; Nor ought to diſcredit his 
Own Obſervation, as taken from a falſe or un- 
certain Level of the Sea, upon its Tidal Tu- 
mour, or Detumeſcency: A difference too ſmall 
and nice, to be diſcern'd by the Bluntneſs of 
Senſe, or diſcover'd by the Shortneſs of his In- 
ffruments. 1. 500 FEY 
So conformable is the Reſult of the Tide's 
Undulations from the Equator towards the Poles, 
and their Revolution back again, both to the 
Laws of Motion, and Teftimony of Experience, 
as well in the Pacifick Ocean, as in the Atlantick : 
Both which li Open to the utmoſt North and 
South, without any Impediment; and no leſs 
in the Indian too, tho it be quite ſhut up to- 
wards the North; In All which, as I have 
ſhewn in the Laſt Section, the Tides run very 
High in the Torrid Zone; and in Ths, that they 
mount to an equal or equivalent Height in 
— Temperate, as being the Counter paiſe to Each 

other. u 5 | 
Let, - becauſe the ſaid Extremes muſt admit 
of a Mean between em, to be the Axe of their 
Libration; Hence it is farther obſerv'd, That, 
whereas the Tide, on each fide of the Equator, 
for the Space of about twenty Degrees on either 
hand, bears up to conſiderable Height ; and 
from forty Degrees to ſixty, reacheth the ſame 
Height, as being its Counterpoiſe: Yer, between 
twenty and forty Degrees, which is the Axe of 
their Libration, it grows ſcarce Perceptible ; the 
Tide being upon a conſtant Decay, from the 
Streight of Gibraltar, till it revives again at the 
Tropick ; and continues its Increaſe till it reach 
the Equator: But, from the Latitude of /ixty 


riod 


Flux' and Reflux or Tide. 
riod of its Courſe, on that ſide, it Languiſheth a. 
way of its own Accord, inſenſibly to almoſt 


Nothing ; every Libration conſiſting of fix 
Hours, and their Reciprocation'of as many. 


— 3 


Ser . 


Of the Circular Diffuſion of the Tide, Som the 
Center of its | Tumour, in Our North Atlan- 
tick Ocean, to its Eaſtern and Weſtern Shores; 


At alſo towards the Tropick of Cancer, and 
110 Artick Circle: | | 


Aving Alen drawn the Courſe of the 
Tide, from the Moon's Depreſſion of the 
Sea upon the Equator; and rais'd its Tumour 
near the Middle of Our North Atlentick Sea, by 
Libration: Now, ro enforce its Flood by its 
Detumeſcency , Cirrularly, towards all the 
Points of the Compaſs at once, by way of Un- 
dulation; No more is required, than what con- 
ſtantly bappens, upon the Fall of a Stone into 
a Pool of 'Standing- Water; which preſently 
ſendeth forth Circular Undulations, after the 
ſame Manner : Bur, before we proceed to de- 
ſcribe M 
It is to be Noted, T hat the Center of che Gig 
Tumour, cannot be affix'd, with a Geometrical 
Exa@ne(s, to any Point or Degree of Longitude 
or Latitude, till the Depth of the Sea (whereon 
its Angles of Incidence and Reflection depend) be 
as preciſely known, as either the Length, or 
Breadth thereof; Nor can the Space of Sea af- 
Trae by it, be confin'd in a ſtrict Senſe, to 


any 
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any diterminate Compaſs. upon its Superficies ; 

as being effected by too blunt an Inſtrument, as 
the Moon's Preſſure is; Eſpecially. upon fa 
bulky 2 Body, 2s our Globe of Earth and Sea, 
conjoin'd ; but muſt needs ſpread it ſelf to a 
vaſt Extent, without any other Transfuſion, 
than its own proper Magnitude. 

Beſides, Our North Part of the Atlantick, 
whereon this Tumour is rais d, being of no 
Regular Re&ilinear Figure; neither Triangalar, 
(which it moſt repreſents), nor a Polygone of 
any determinate Sort; and That Tumour, 
which ought after a ſpecial manner to reſem- 
ble It, conſiſting of Vater, which muſt be 
Carvilinearly circumſcribed, and yet be neither 
Circular, nor of any of the 'Conick-Seftions ; it 
cannot admit of any Center, in the ſtricteſt 

Senſe: Let, becauſe the Lines of its Diffuſion, 
muſt needs reſpect ſome One Place, more than 
the Reſt; It will not be amiſs, for Iluſtratiion's 
ſake, to aſſign ſome One Place, which may 
eem more proper than any Other ; and try 
bow It will hit with Experience and Olſerva- 

. » To aflign the Point, as a Center, whence 
That Diffuſion of the Tide proceeds; it ſeems 
moſt Congruous, to fix It upon the Great Me- 
_ ridian; (I mean That, whereby Geographers diſ- 
criminace the Two Hemiſpheres of the Old and 
New World, Each from Other), which ſeems 
to divide: Our North Atlant ick, with moſt E- 
quality, into Eaſt and Weſt Parts: And where 
it is Interſected, by the Parallel of Forty five 
Degrees of the ſame Latitude, as a Mean be- 
8 Ween the Artick Pole, and the Equator: Now, © 
to Evince at once, the Exiſtence of ſuch a 
11 | Tumour, 


* 
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Tumbur, whence the ſaid Diffuſion is Actually 
made; and that its Center is aſſigmd aright, 
from the Setting of the Tide every way Out- 


Ward from it, without any reſpect, or regard; 
I produce the following Inſtances, for Examples; 


And it is a generally receiv'd Opinion, and built 
upon common Obſervation ; That, the Tide ſets, 
from the Middle of all free and open Seas, directly 
towards their Shores. 1 Ts 

Now, to point out, in ſome meaſure, the 
Center of its Transfuſion in the Atlantick; It 


ſets, upon all the Coaſts of Europe,out of the Wieſt : | 


And to ſhew that it is not afar of, it arrives, 
on the Weſt Coaſt of Ireland, as being the Fore- 
land of all Europe, at ſcarce three Howrs after the 
Moon's Southing, upon That Meridian; as it does 
foon after, upon all the moſt Weſtern Coaſts of 
France, Spain, and Portugal, which lie near the 
fame Meridian; without any regard to their 
different Longitudes: All which lie at near an 
equal diſtance from the Point aforeſaid, and make 
High. water at the ſame Time; allowing only 


ſome few Minutes, to adjuſt the Computation, 


in proportion to the Inequality of their Shores. 
Again, The Courſe of the Tide as little re- 
gards the Longitude of the Places which it af- 
tes, whether they lie Eat or Ve#t; Provided 
they lie at an equal diſtance from the ſaid Me- 
ridian; and have an Open Sea between em: 


Hence the fame Tide makes, at once, High- 


water on the Coaſt of New England, in America, 
and on that of Poitou in France, and much af- 
ter the ſame Manner; As a French Writer re- 
195 8 it did, on July r6th, 1670, when there 

appen'd an Extraordinary New Moon- Tide, 
in the Meath of the River Pentequit, in Neu- 
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England, at Eleven and a quarter in the Morn 
ing; and at Rochel in Fance, about Three and 
an balf in the Afternoon; their Coaſts, lying at 

'emty Degrees diſtance ; which adjuſts: the 
Tide almoſt to the ſame Inſtant, in both Places; 
without any regard to the Diverſity, of their 
Eaſt and Weſt Longitudes , (the ſame Tide ſet- 
ting botb Ways at once ;) or the leaſt Notice 
taken of the Moon's Abſence. from both Meri- 


 dians. 


And as to the flooding of the Tide, directly 


towards North and South; ſeeing the Ebb, 


which happens between the Tropick of Cancer 
and the Equater, in the South; and the Flood, 
which we here deſcribe, ſwells up as its Coun- 
poiſe, between the ſaid Tropick, and our Polar 
Circle, in the North ; it cannot terminate in an 
Infant ; but they muſt be gradually diſcrimina- 
red, each from the other, by a vaſt Space of 
the Ocean; which muſt be at once affected, 
by all poſſible Diverſity of ' Heights of Water, 


'reciprocally : Hence that Interval muſt be be- 


holden to the progreſſive Diffuſion of the afore- 
faid Tumour ; to furniſh it with a correſpon- 


dent Tide, ſetting into the South, to what I have 


-— which flows towards the Ezff and 
Whence it comes to paſs, that at the Iſland 
of Teneriff, which is the utmoſt Weftward of the 


_ Canaries, and lies upon the ff Meridian; tis 


not High- water, till the Third Hour after the 
Moon's Departure from it; becauſe it lies at 
an equal Diſtance, from the ſame Ebullicion of 
the Tide, wich the Veſtern Coats of Spain, 
Portugal, &c. where it;ſets as aforeſaid :; And 
it ſers out of the North, into the South, to de- 
8 +58 mon- 
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monſtrate its Origin to be the ſame with theirs, 
which ſet from- thence to the Eaſt, and Weſt- 
ward; and ſo ſets all Three Ways at once, as is 
'manifeſt. And, by Parity of Reaſon, 
We muſt conclude, That the Tide ſets like- 
wiſe from the ſame Center of its Diffuſion,” in- 
to the North: as the Dutch find by Experience, 
who ſail back from their Northern Fiſhing 
\ ſlower by a Fortnight's Time, than they did 
thither. And all Navigator, Arteſt, that the 
Water ſwells in Forby's Paſſage at VI ; in Da- 
vis Streight at VII 3; and in Bafin, Bay at X; 
progreflively towards'the North, and in Spaces 
of Time, proportion'd to the Tracts of Sea 
which it paſſeth over, from the Center of its 
aforeſaid Diffuſion, to within fifteen Degrees of 
„ 
Hence it is as manifeſt, that That Diffuſion 
of the Tide, © ſpreads itſelf cirewularly, from 
the Middle of the Atlantick ; as that the Sur's 
Rays flow from his reſplendent Orb; And the 
Center of its Intumeſcency is as plainly re- 


mark d, by its ſetting outward every Way from 


it; as the Center of the Sun is, by the like 
Effuſion of his Rays towards their Circum- 
ference. En 45 : 
WTF S FEE CD. 
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How the Tide c ſpread over the Atlantick Ocean, 

and fit 0d it ſelf, to Other Seas, Oc. 
And by its alternate Floods, and Ebbs, makes 
Fill a Reſticution , correſpondent to the Diver- 


Mo devolve the tidal Tumour, rais'd by the 
Þ Laft Sefion, in the Center of the At- 
lamtick, to all its ſurrounding Shores ; no more 
is required at preſent, than to let it ſink down 
again, in the ſame Place; where it aroſe : 
Thereby to ſwell up, circularly, its Counter ile 
of Water, as far as the Compals of that Ges. 
an can afford Depth, and Breadtb, for its Bil- 
lows to ſell, and row! in full Meaſure: The 
ſaid Tumour being, of its own Nature, ever 
Way -apply'd alike; and the Sea equally j- 
pos d, on all Sides, to receive the Effect of us 
VUundulati on. | nk 7 


| my) 
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- \Firf, This circular Transfuſion;of the Tide, 
expatiates it ſelf fartheſt, in the ſhorteſt Time, 


towards the North, (where the Ocean is of the 
largeſt Extent) ; meeting with no occurring 
Shore , or Shallow, to countermand it back 
again: And it Falls by Degrees, till the Energy 
of the Tumour's Impulſe, which firſt ſet it on 
Foot, be quite ſpent, by ſo long a Courſe : 
As a Stone, caſt into a Pool of ſtanding Water ; 
ſpreads its Undulations circularly ; and lets em 


fall ſtill lower and lower, till the Commotion, 


languiſhing away by its Expanſion, ceaſeth. 
7 Se- 
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_ © Secondly, As to the Tide's Tranfuſion 
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wards Eff, or Heſt, where (the Ocean being 


* 


Narrower; the Shore ſooner occurs to the 


ſpreading Billow) upon its approach to the 
Soundings, it preſently ſtirs up its Flux that 
Way : And being ſtraitned by the ſhallower 
Bottoms, into a leſs" Compaſs, muſt ſeem to 


make more haſte forward: As a River runs 


ſmh and fow, while it continues wide and 


deep; but grows ſwifter upon its reſtraim, in 
either Reſpect: And where it finds a Creek, 


ot Inlet into the Land, it drives a ffronger Cur- 
rent, thither-ward: And if the Mouth of the 
River, which receives it, be wider Sea-ward, 
and grow contracted afterwards, ſtill its Speed 
is increaſed, in the ſame Proportion 
Now, becauſe” Salt- Water, whereof this 
ogreflive Tumour conſiſts, is of a voluble 
and heavy Nature ; it moves eaſily; after it is 
once ſet on Foot: And requires proportio- 
Fe to Hop its Career: And wichal, 
eing-of too cloſe and compact a Texture to 


before it, forward ; ſo as to ſwell the Ebbing- 
Water, which occurs, into a Tumour, by Anti- 
cipation ; before tlie Flux of the Flood it ſelf, 
of its own proper Courſe, can poſſibly reach 
it: As a Pole, being thruſt forward at the one 


End but an Inch, drives on the Motion of its 


whole Length, at the ſame Inſtant, to the o- 
ther, tho it be at leaſt ELlong: So may the 


Tumour of the Tide paſs on 4 League, while 


no determinate Part of its Flood reaches above 


Furiong. 


40. ; >. Hence 


be tompreſs'd ; That Part of it which" is actu- 
ally mov'd, muſt ſtill puſh on, that which goes 
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and River, requires a continual Regreſs and 
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Hence it is, that our Engliſh Channel, having 
an open Mouth towards the Sea, receives its 
Flood freely; and having a proportionable 


Depth, lets its Tumour rowl forward, with a 


great deal of Eaſe; and contracting it ſelf af- 
terwards in both Reſpects, keeps it up at leaſt 
to the ſame Speed, till it reacheth theStreight, be- 
tween Dover and Calas; where it returns up the 
Thames, with ſome Abatemant: But to the 


Sea-ward of Holland and Denmark, ſoon falls 


away to Nothing, by its greater Expanſion: 
Thus every ſingle Tide „ 25 it Was rais'd Or Ig. 


nally by Protruſion, ſo it is ſtill carried forward, 


by the projective Dint of its firſt Impulſe, from 
the Moon's Depreſſion of che Ocean near the 
Equator, all along the Atlamick up into the 
Rivers, where it expires. pi ail nt: an os 
'Such-is the progreſſive Elux of the Tide, from 
the firſt Depreſſion of the Sea upon the Equay 
tor, to its reſult at the Cemer of the Atlantick; 
and it is thence; convey d thro? the Narrow 
Seas, up into the Rivers, till its final Reſoluti- 
on into Calm-Mater: Now, in regard the fir 
Tumour, was not only refunded back int 
that Depreſſion. which firſt rais d it, by way 


Reſtitution, and fill d up that Vacancy; but alſo 


remounted it again to its own Height, by Coun- 
ter- Libration ; the like muſt be done to the ſaid 
Tumour, by the circular Billow, which ſar- 
rounded. it; and, by Parity of Reaſony the 
whole Progreſs of the tidal Flux thro' thoſe Seas 


Reflux of the like Nature, in all Places. 
And, ſince the Moon ſets on her Preſſ. 

at the Equezer, and takes it off again, periad; 
cally, at every ſix Hours end; and correſpon- 
bond 2 denc- 


Flux and Reflux or Tide. 


dently raiſeth the Atlantick Tumour, and lets 

it fall again 4 often: The | ſccondary Billow, 
Which is rais'd around it, muſt conſequently 
riſe and fall reciprocally, by counrer- Libration; 
to receive and return its Quora's of Flood and 
Ebb, on all Sides of its Circle, at once reſpe- 
ctively, ro make an alternate Reſtitution in the 
Ocean: So muſt alſo the Floods and Ebbs, ot 
every dependant Sea, and River, become re- 
riprecal, and hit exactly the ſame Periods; as 
bearing every where the double Stamp of their 
Fre Commorion, are upon em at ches 
b II 

And, forefinuch: as the Flood was raisd 5 
ficſt by the Moon's Protruſiue Peſſure; and che 
Ebbing- Water was let fall back again, alternate- 
ly, by its own Gravitation, tö fill up and ſur- 
mount the Hacuity left on the Equator; They 
ſtill retain every. where, the ſame Reciprocationi; 
the Flood, by increaſing progreſſively the TIi- 
dal Tumour before it, by its protractive Additian 3 
and the Ebb, by withdrawing as much Water 
behjnd it, by its Gravitation; leaving the Tu- 
mour higheſt in the Middle, to maintain its 
progreſſive Impulſe, forward; while a Sub> 
ſtraction is made on the one Part, of what is 
added on the other, to make 4 through. out Re- 
t itut ion, var: regard t to the common ei; 
the Ocean. 5 
27 3 bene a Reſtiemion with 8006 

and Expedition; jt is to be conſidered, That al- 
wow (for Example) the Flood which arrives 
at London. Bridge was rais:d the Day before, by the 
Depreſſion of che Sea at che Equator; yet ano- 
ther Tide inter bene in the mean Time, between 
thole two Places, and — every where alike 
03 at 
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at Twelve Howrs end, to ſupply the Middle Sta- 


tions; and one Flood ftill ſucceeds another at 
the ſame diſtance of Time; as alſo an Ebb al- 


ways intervenes between every To Floods: 


Hence their whole Courſe of Ebbs and Floods 
naturally divides it ſelf into four Stages, thro 
which they paſs with an alternate Succeſſion, 


but with a different Speed, and after a diverſe 


Manner. 4 9.2 
They run heir-frf# Stage from the Equator 
tothe Center of our A4tlantick in Six Howrs ſpace, 
at the Rate of five Hundred Leagues per Hour 
(by way of Libration); and make their reſpective 
Returns in as many: The ſecend Stage, from the 


ſaid Center into the Chops of our Channel, in Six 


alſo, at the Rate of about one Hundred Leagues 
per Hour, (by Undulation: The Third from their 


entrance into our Channel, to theStreigbt between 


Dover and Calais, (by Fuctuation,) only Fifty 


Lagues per Hour: And their Laſs. from that 
Streight up the River of ' Thames (by a protruſive 
Fluxion,)-no more than Ten: And the Higher 
they go, the leſs baſte they make to the final Pe- 
riod of their Courſeʒ till at laſt their Pace grow - 
ing ſo flow,-and their Six Hours Allowance for 
their Interchange continuing ſtill rhe ſame ; the 
Tides come up ſo cloſe, one on the back of ano- 
ther; that Tue are ſometimes found at once 
within the ſame River: Thus, by a perpetual 
Reciprocation, every Flood having its ſucceeding 
Ebb to devolve it back again; each ſupplying 
its proportionate Part, in due Order; the Perfor- 
mance is every where at once render d compleat. 
-© Laſtly, Concerning the Diffuſion of the a- 
boveſaid Tumour into the South; as much of it 
as tends directly towards tbat Point is ſoon put 
„ bo 
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Why Coaſting-Currents, &c. 


to à Stop by the Axe of its Libration: But upon 
its Declination to the Veſ ward, towards the Ca- 
ribee and Antilla Iſlands, this ſecondary Tide lan- 


guiſheth away almoſt into Calm- Water before 
it reacheth the Primary Flood, at ſo remote a 
diſtance from the Center of its Diffuſion: Whereas 
to the Ea ſt ward, the Flood falling upon the Coaſt 


of Africk (which is not ſo. far off) too obliquely 


to be repuls'd towards the Northweſt. Tumour, 


whence it came; it is deflected into the South, 


and becomes a Coaſting Current towards the Equa- 
tor: And ſuch like Currents attend the Shores of 


the Indian, Ethiopick, and Pacifick Oceans; and 


doubtleſs, they proceed from the like Tumors: 


So that, having already diſcover'd their com- 
mon Origin, let us ſee how they are propaga- 
ted, in the following Section. 54 Jif? 


po 


ff 
* | — = 


How it comes to paſs, that the Coaſting Currents 
„ 'the Ocean, which riſe beyond the Tropicks, 


conſtantly tend towards the Equator. 


Hus the Tide paſſeth from the Equator, 
1 beyond the Tropicks, andi repaſſeth back 


Fit 


again in the Midſt of the Ocean in Six Hours 


apiece, by an alternate Lilration; where it has 
free liberty to ſwell, and rowl at a greater Rate: 
but what correſpondent Returns of Floods and 


Ebbs the Coaſting Currents, which proceed from 


it, can make, by a ſow Progreſſive Pace, up- 
-on'theiriſhalow and narrow Bottoms, is to be 


farther accounted for; and their Courſes are, 
in due proportion, to be adjuſted to each other, 
| O 2 


that 
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72 Why Coaftins-Currents 
that every Flux may have its Reflux on either 
part, of the ſame Kind, or elſe ſome Equiva- 
tent, whereby to make the Ocean's Equilibrium 
by Refticution. | 
Now, in regard the Flux of theſe Coating 
Streams, {till deſcends from a Higher to a 
lower Situation ; they muſt continually alike 
withdraw themſelves from the Flowing towards 
the Ebbing- Water; as long as the Sea's Expan- 
ſion, betwixt thoſe Streams, is continued to an 
equal Breadth; and each Two counterpoi ſing 
Currents (in compliance with the Floods and 
Ebbs, from whence they ſpring) muſt alternate- 
' Iy rife bighe#t and fall lowett at the ſaid reſpe- 
"= ctive Ends of their Libration ; but ſo (by reaſon 
= of their ſow Pace) as neither to raiſe nor let 
fall the Axe of their Mean Courſe, from the Le- 
vel of the Ocean: Their Fluxes and Refluxes 
decaying gradually into Calm Water, before they 
reach it 3. or elſe mucually fo to affect each 
other, as to incline it towards neither Part. 
But in caſe the G«/phs, on each Side where- 
of there is an Intercourſe of thoſe counterpoſing 
Streams, be uider at the one End than at the 0 
other; thoſe Two Currents which proceed from 
the greater Expanſion being contracted by the 
inclining | Shorechgan both Sides, muſt become | 
more and more enliven'd, to flow Faſter, and 
hold outtengerthanthoſe other on the Counter- 
part; which, being as much dilated, become 
 proportionably ener, and conſequently leſs ” 
able to countermand em back again. Inſo- 


0 
mucho ar: cle £2 oft n F 
1. The Coaſting Streams of the Ethiopick Oce- Þ 
an, by receiving quicker Recruits of Water in f 
the Sonth( where the Sea is more dilated) by Li- 
515 EQ bration, 


* 


tend towards the Equator. 


bration from the Flux of the Tide thitherward, 
which is perform'd in Six Hours; than can poſ- 
ſibly be return d by their h Progreſſive Re- 
flux towards the Equator, where it is moſt con- 
tracted; beſides, ſnarp'ning their Force ſtill more 
and more by their Contract ion; they repel 
the Counter-coaſting Streams, which otherwiſe 
had occurr'd and met em the half way; and 
become, on both Accounts, perpetual without 
any Reciprocation, 

And, foraſmuch as the Tidal Libration is 
chiefly cauſed by the Meridional Impulſe of the 
Moon's Preſſure, driving it directly towards 
the Poles, by her Preſence ; and letting it fall 
back again perpendicularly, upon the Equator, 
in her Abſence ; the Motion of the ſaid Coating 
Streams as depending thereon, muſt fo ſtrictly 
obſerve the ſame Courſe ; that, upon any De- 
ect ion from the true North and South, cauſed by 
the Obliquity of their Shores, they muſt ſtill be 
ſharpen'd into quicker Currents, on the inclin- 
ing Sides; whether they be driven towards the 
Eat or Veſt, or happen in North or South La- 
titude, without exception. 

2. Hence we find,that the Coaſting Current 
of our North Atlantick, tends as directly South- 
ward towards the Equator, from the Streight of 
Gibraltar, along the Coalt of Gualata, to Cape 
Blanco, as the Weſterly Inclination of the adja- 
cent African Sbore will permit; and keeps the 
incumbent Trade-Mind ſo cloſe to the ſame 
Southerly Direction, as not to ſuffer it to exceed 
T wenty-Eight Degrees to the Norward, tho' its 
ufuil Limit be Thirty Degrees at leaſt; and be- 
ing repuls'd by the Shore of Guiana, it enlarg- 
eth it ſelf again to Thirty Two or Thirty Three: 

O » 


3 


Which 


T3 
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Why Coaſting- Currents 


Which plainly demonſtrates, that both the Sea 
and Mind are driven atbwart their properCourſe, 
or elſe the Flux of the Former had run true 
South; and the Latter had neither begun ſo near 
the Equator, nor had ended fo far from it. | 
2. And to paſs the Line, from the Atlantick 
to the Erthiopick Ocean, which lies extended Pi- 
ramidically, with its Vertex pointing into the 
North towards the Equator ; and its Baſis ſub- 
tending it on the South, from the Cape of Good 
Hope as far as the Magellanick Streight ; whence - 
the Collateral Currents (which at firſt move but 


ſlowly thro” that vaſt Extent), being contracted - 


by the inclining Shores, mend their Pace (eſpeci- 
ally on the ,4mericay Side, where the Shore is 
more inclined to the Eaſtward) up to the Equa- 
tor; and thence they paſs Two Degrees farther, 
till che Tidal Tumour out of the North come 
up to countermand them ; and then their uni- 
ted Stream veres about gradually, from Weft to 
Eaft, and carries the Trade-Wind headlong with 


it, quite contrary to its Common Courſe, for 


Five Hundred Leagues together. 

4. And when we double the ſaid Cape, to the 
Eaſftward of the African Coaſt, we meet with a 
Current, which follows the Direction of that 


| Shore,from Madagaſcar, North-Ea#terly, beyond 


the Line, into the Arabian Gulph, which con- 
ducts the Southwe#F- Monſoon thither ; and being 
deflected by the Cambaian Shore, turns the 
Northwe#i- Monſoon, according to its Declinati- 
on, back with it, into the more Eaſterly Part 


of the Indian Ocean: And to the Faftward of 


China, and Cambodia, we find the 'North and 
South Floods haſting, from the Pacrifick and In- 
dian Oceans, towards their Concourſe at' the 
Equater, To 5. Finally, 


tend towards the Equator. 
F. Finally, on the Veſtern. Shore of Peru, 2 
perpetual Flux of Stream follows the Shore,from 
beyond the South Tropick as far as the Gulph of 
Panama, up to the Line : (As alſo along the 
Coaſt of Africk, from the Cape of Good Hope to 
the South Shore of Guinea) for near a Thouſand 
| Leagues together: And, on the contrary, the 
like Flux of Water hafts ro meet it there from 
the North at the ſame Rate, tho' with an une- 

wal declivity of the Shores; the Hind attend- 
ing em reſpectively, upon the /ame Points; 
which plainly ſhews, that the true North and 
South Points were chiefly aim'd at by em both; 


and had been as ſtrictly obſerv'd, had the pro- 


penſion of their Shores prov'd more favourable 
to their Natural Inclination. | 
So general is the Confluence of all the Coa#ting 
Currents of the Ocean, from all Sides towards 
the Line; and ſo irreſiſtible are their Courſes 
thitherward, eſpecially when their Channels 
grow more contracted that way: And to make 
as general a Re#titution to thoſe Seas, no more 
is required to keep their circular Correſpondence: 
on foot, than that, upon their arrival thither, 
they be ingulphed and ſwallowed down by the 
| Detumeſcency of the Common Tide; and be ca## 
up again by its Intumeſcency, beyond the Tropicks 
whence they came; that their Fluxes and Re- 
fluxes may be perpetually repeated, by an A. 
ternate Reciprocation, for ever. 


. 


Now, leſt it may ſeem impoſſible, for the 
Tide to ſwell up Tumours upon the Ocean's 
Superficies, fo bigb, as to let Streams fall dum 
* O 4 from 
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from em, with a conſtant Deſcent, for Six, 
Seven, or. Eight Hundred Leagues together; and 
ſuch as are the Currents which do Coaſt Gua- 
lata, and Congo in Africk ; and Peru in America: 
Or elſe, leſt it ſhou'd appear no leſs practicable 
for any poſſible Impulſe of the Sea to drive the 
ſaid Stream progreſſively for ſo long a Courſe, 
upon the ſame Level with their adjacent Oceans, 
(which remain Calm andStagnarn all the while:) 
eſpecially, their Channels being too Shallow 
and Narrow, for their Floods to be accelerated 
by Undulation or Libration; as is manifeſt : 

Jo clear theſe Doubts, it is remarkable; that 
(all thoſe Three CoaFts lying open to the Ocean 
towards the Vet) the Trade Wind very oppor- 
tunely ſupplies all thoſe Defects, by deſcending 
down upon thoſe Rills underneath, from their 
reſpective EaFtern Shores ; which, by uniting 
its Streams of Air, with theirs of the Water, 
gives em Fall all along thoſe Coaſts ; eſpeci- 
ally the Wind moving alſo towards the Equator ; 
where the Air is lighter, and more expanded to 
receive it. | 

And, as for thoſe Currents that Coaſt the 
oppoſite Shores, which the Trade-Wind confronts 
on the Eat of Brafile and Erhiopia, after it hath 
gather'd more Force in paſſing over the Ea# 
Indian and Weft. Indian Oceans; it is again remar- 
kable, that it diſputes every League of the Re- 
turn of thoſe Coaſting Streams, towards the: 
Equator ; and according to the ſeveral Seaſons 
of the Near, takes their Advantage againſt each 
other's Courſes, as well in the Som Atlaniick 
as the Eafl- Indian Seas, while it blows on the 
South Side of the Line more EaFerly, and on 
the Narth Side morg WeFerly but never to that 
| degree, 


tend towards the Equator. 


degree, as to put an abſolute Stop to that of 
the Sea underneath, towards the Equator. 
And, if it appear leſs conſiſtent with the 


Laws of Motion,than is practicable ; that theſe 


Supplies from the Tide ſhou'd be Periodical, and 
ſometimes Intermit ; yet the dependent Coating 
Currents flow Progreflively the ſame way, to a 
Perpetuity: ITis no more than what conſtantly 
happens in the Flux of the Veins, in reſpe of 
the Arteries, in the Bodies of Animals ; and leſs 
ro be wonder'd at in theſe Currents of the Sea, 
where freſh Recruits come in Six-Hourly, on the 


one Part; and the Courſe which evacuates em 


on the other, reaches not its Period, with re- 


gard to any determinate Part of the Water which 


is mov'd, perhaps once in a Month. 
Such is the Tendence of theſe ſcatter'd 


Streams, in the Erhiopick, Indian, and Pacifick 


Oceans; and ſo conformable to thoſe, which 


are found in our North Atlantick ; as to inferr a 


thro'-out Analogy in the Production, and Pro- 


pagation of the Tide itſelf in all Places; fo 
far ac leaſt, as each of em to {well up a diſtinct 


Tumour, about Forty-five Degrees on each Side 
of the Equator; and to 225 their Effluviums 
after the ſame manner, into all Seas and Rivers 


thro'-out the Univerſe : Let us ſee how the 


Main Bodies of the Erhiopick and Atlantick Floods 
accoſt each other, at their joint Return to the 
Equator; to draw the Theory of this Deduction, 
from a farther Ol ſer vation of Matter of Fact. 


SECT. 
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SEO r. VIII. 


Of the Concourſe, and Reſult of the Ethiopick, 
and Atlantick Tides, at the Equator ; and the 
Irregularities which attend em in the Streigbt 
between Braſile and Guinea, Explain'd, and Re- 
concil d. 5 
O ſhut up my precedent Diſcourſe of the 
Motions of the Tide and Mind, as they fall 
preciſely within the Precincts of the Ocean: And, 
as the Former takes its Riſe from the Moon's Preſ- 
ſure, chiefly upon the Equator ; and rebounds 
| back again Thither from the Poles, in fix Hours a- 
piece; It remains to determine hen, and How 
thoſe Tides, and Winds, which are peculiar to 
the aforeſaid Oceans, ſeverally affect that Line; 
together with their reſpective Conſequences ; 
which are as follow. _ 2 | 
Firſt, Concerning the Tide, it is to be Con- 
ſider d; That the ſaid Oceans, conſiſting of Two 
_ vaſt Bodies of Water, and lying Situate in dif- 
ferent Longitudes; the Regulation of their re- 
ſpective Tides, muſt be taken from their Mid- 
Sea Fact, where they Move with moſt Free- 
dom, and ſtrictly obſerve the Courſe of the 
Moon, whereon they depend: And, by conſe- 
quence, They cannot fall upon the Equator; 
at the Interſection of any One determinate Meri. 
dian, nor be Regulated by it; but Each ne- 
ceſſarily requires a diftin# One, according to 
their different Longitudes ; as is Manifeſt. 
Beſides, That part of the Ocean, which lies 
more Eaſterly, muſt needs be ſo much ſooner In- 
fluenced, by the Diurnal Courſe of the Moon; 
e and 


of ſome Tides reconcil'd. - 


and its refpe&ive Tide; muſt precede the Other 


proportionably : Hence the Ethiopick Part, 
which lies more Eaſterly than the Arlantick, by 
near thirty Degrees, muſt Flood about two Hours 


ſooner, upon the Equator ; and finding Low- 


water There, muſt paſs beyond it to the Nor- 


ward, all the while; until the Atlantick Tide 


comes up, to Countermand It; after it has tranſ- 


greſs d the Line, its proper Limit, at leaſt four 


or five Degrees; as is found by Obſervation. 
Nor is any other Parallel Line aſſignable, for 


their Oppoſite Floods, immediately to Inſult each 
other; but rather their Counter-flux's muſt 
begin to abate, at x conſiderable diſtance, and 
gradually languiſh into a Calm, before they ap- 


proach Each other; and jointly fagnate for a 
Compaſs of Sea, prop»rtionate to their vaſt Ex- 
tent: As Our North and South Tides do, at their 
Congreſs on the Coaſt of Suffo/k, which the 

becalm all along into a Pool: So do theſe 
Counter- floods of the Ocean, fagnare near the 


Line into Calm-water, as Hydrographers remark, 


from four to ten Degrees North Latitude; with- 
out 1 for it, either This, or any Other 
Cauſe. my 


" 


Tumours, ſo little correſpond to the ſeveral Ex- 
tents of the Floods, which reſpectively raiſe 
'em; that, whereas Our North and South Chan- 
nel (well Humber, at their Congreſs, at leaſt 
Ten Fathom ; This, which is rais'd by the Con- 
courſe of the ſaid Oceans (taking the Tide at 


Cayen, a Neighbouring Ifle to the Line, for its 
Standard) Ordinarily exceeds not ſix Foot, nor 


ſuperadds Extraordinarily above /i Inches ; in 
regard the Etbiopick Flood, having paſs d ge 
: he 


Yer the different Heights of the ſaid \ 
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the Streight, to the Norward of the Equator, its 
proper Limit; and ſpent it ſelf by its Expanſi- 


on, before their Congreſs ; it cannot advance 


its Stream higher : And afterwards (by its two 
Hours Ebb, before the Atlantick makes High- 
water,) it takes off as much from the Flux of 
that Tide, as it Advanceth ; and ſo keeps their 
joint Tumour to the ſame Height, without any 
perceptible Addition, for wear three Hours 


Space. 


_ © Moreover, in regard the ſaid Tides, being 


driven Originally by the Moon's Preſſure, at e- 
qual Angles from the Equator, True North and 
South ; they ſhou'd have recurr'd Perpendicularl 
upon It, at their Congreſs : Yet (thro' the tif. 
ferent Figure, as well as Situation of the ſaid 
Oceans, ) They occur to Each other very Ob- 
liquely ; the Atlantick Flood, being defleted 
Weſtward by the African Coaſt, from the Streight 
of Gibraltar, as far as C. Verde; And the Ethiopick, 
being contrary-yiſe devolv'd from the Braſilian 
Sbore, to the Eaſtward, with greater Precipica- 
tion, upon the Tumour aforeſaid ; which, ly- 
ing Eaftward from the Firſt Meridian, till, 
more ang more, inclines its Courſe Eaſterly ; 
till at laff it fetches the South Coaſt of Gainea, 
which deflects it Thitherward, for five hundred 
Leagues together. | 

Secondly, Touching the Winds, which ac- 
company the ſaid Streams, neither Matter, nor 
Diſpoſition for em, can be wanting in this 
Juncture; the Air, throughout the Torrid Zone, 
being extremely Rarify'd, by the Heat of the 
Sun's Reflection, below; and Condent d as much 


by the exceſſive Cold of the Upper Region, 


above; as plainly appears, by the frequent and 
97. violent 


of ſome Tides reconcil'd. 


violent Falling of Hurricans, near the Equator ; 
and that alſo Perpendicularly; which are con- 
verted into as Violent and impetuous a Wind ; 
wanting only an Horizontal Determination; 
which They receive Effectually from the ſup- 
porting Streams of Salt- water; whoſe Cur- 
rent is ſwift, perpetual, and of a conſiderable 
Extent. | 10. 
Hence the Trade-wind, which of Conrſe 
blows North-Eaſt from C. Verde, on the Atlan- 
tick ſide, and ſhou'd begin low, and increaſe 
gradually : On the contrary, it preſently becomes 
very Brisk; being enliven d by the Breeze of the 


Coaſting Current, underneath ; which defects its 


Courſe, according to the Inclination of that 
Shore, a Point or two more Norwardly; And 
withal, confines it to Twenty-eight Degrees of 
that Latitude, inſtead of allowing it Thirty De- 
grees, its Uſual ſtint : But afterwards, leaving 
It farther off at Sea, lets the Wind fall again by 
degrees, before it reacheth the Caribees : Both 
which, obſerving the In's and Out's of the 
Guianean Shore, and following the Conduct of 
its Norward Tendence, re-advance at laſt to 
Thirty-two, or Thirty-three Degrees, as it were 
by Rebound. | | 

Thus the Trade-Wind,and the Sea- Breeze, ea- 
ſily comply with Each other, for a Point or 
ewo, ina Calm and expanded Ocean : But, t 
the contrary, on the Erhiopick fide, where their 
Flux's are directly Oppos d to each Other, the 
Sea-Wind muſt receive a ſtronger determinati- 
on from the ſubſtrate Current; and ſo be in- 
clin'd more to the Eaſtward, by the Braſilian 
Shore; and re-enforc'd by that contracted Sea, 
to conſerve and haſten their Motion; the Cur- 
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rent of Water, underneath, ſtill drawing the 
Incumbent Air, Forward 3 which, as it Were, 
opening 4 Channel in the Sky, for That of the 
Upper Region to ruſh down afrer it, Both jointly 
puſh the Stream forward, by their Fall ; Each 
ſtill mutually exciting the other's Motion; till 
the Eaſtern. Shore of Ethiopia at once puts a 
ſtop to their joint. Career. a 
- +Such is the Concourſe of the Ethiopick and At- 
lantick Floods, both of Wind and Water, near 
the Line: Now, to bring em off again by way 
of Reſult, ſo that their Streams may make Re- 
ſtitution to the Air's, and Sea's Equilibrium, by 
returning whence they came: 
Fir ſt, As to the Main Bodies of theſe Two 


Counter - Tides ; as their  Intumeſcency. had 


brought em on to their Congreſs, each in the 
Space of ſix Hours; fo the Detumeſcency of their 


Floods, ſerves now to take 'em of again, Back- 


ward and Forward, in equal Spaces of Time, by 
Counter-Libration ; without making any Com- 
motion in the Air, that is Progreſſive. And, 

Secumdly, As for thoſe | By-ffreams of Water, 
which iſſue Progreſſively from em, and are 
apt to produce the like Currents in the Air; 
They mutually propagate Each other, and joint- 
y live, and die together; as happens in That 
Stream of Vater, and Wind conjgin d; Which, 
taking its Riſe at C. Verde, and paſſing along 
Guiana, to the Caribel- ans, conveys Them 
thence! 4round within the Bay of Mexico, till 
they diffuſe themſelves again, from the Baba- 
maan Streigbts into the Ocran; where they fe- 
parate into diſtinct Currents of Water, and Wind; 


but are ſtill of the ſame Weſterly Determina- 
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And, as for That Stream of Water, and Flux 
of Wind, which makes fo much haſte through 
the ſaid Streigbt, from the Weſt of Braſile, to the 
Eaſt of Guinea; As to the Watry part of it (find- 
ing no other Vent nor Retreat) it ſinks Sea- 
ward all the while; and parts with what's ſu- 
perfluous, and (exuberant, into the Ebbing 
Tide, to carry it off by Libration; while the 


Super- incumbent Wind, which was denſe and 


heavy before its Fall, goes on Rarifyivg again 
into Common Air, by the exceflive Heat of the 
Sun; till it be incorporated with the South- 
Eat Trade-wind, (and ſo tis return'd back a- 
gain, whence it came); which never fails to 
low, at to Degrees on the South of the E- 
quator ; as receiving ſo conſtant a Supply; nor 
waries There, as in Other Seas, from ſo ſteady 
a' Determination. „ 
hus are the Concourſe and Reſult, of the 
Erbiopick and Atlantick Tides, adjuſted; foraſ- 
much as they conſiſt of Motion: But, how 
they Occaſion the Intervening Calm, requires 
to be farther Explain'd, in the enſuing Section. 
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Hiw the Calm is the ſaid Streight) 2 Ong 
and differs from thoſe, which happen in other Seas. 
"HH 1 V Er : 


Aving already reconcil'd all Appearances 
of Irregularity, in the Motions of Wind 
Fr Tide, which are apprehended to be in the 
ſaid Streight, to the eneral Rules already pre- 
{crib'd em, by Thoſe who have Treated - 
* — 
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that Subject: It may ſeem vain and ſuperflu- 
ous, to ſearch after Reaſons for their Oppoſite 
Calms; ſince all Solid Bodies naturally require 
Reſt ; and Fluid ones «too as conſtantly pro- 
pend towards it, all Obſtacles being Remoy'd. 
. Yer; in regard a due Examen of One Con- 
trary often 85 to explain Another; and the 
reſtleſs Courſès of the Sun and Moon, draw the 
Fluidity of Air and Water, into an endleſs Di- 
tract ion of contrary Motions; and theſe vo- 
luble Elements lie ſo cloſe togerber, that the One 


can ſcarce be /tirr'd, without diſquieting the 


Other; abſolute Calms can hardly be found, ei- 
ther by Sea or Land; and even Thoſe that are 
perceptible to Senſe, are not fo eaſily reduc d 
to their proper Cauſes, as not to force Us, for 
their Exiſtence, Cont inuance 5 and Extent , rea 


have recourſe to their different Circumſtan- 


ename e ö a G 

Concerning thoſe -Calms, which fall not 
within the . Compaſs of the Trade- wind; the 
Motion of the Air is every- where, both at Sea 
and Land, ſo v arias and inconſtant, that no 
proper Seat, nor Sea, can be Aſſign'd for em: 
And more particularly, the Surface of the O- 
cean is ſo Obnoxious to be ruſtd with every 
Blaſt of Wind, that no Calm can happen 
There, but by Accident ; viz. that Both their 
Plux's acquieſce at once; which can hardly be 
farther Accounted for: And, as to Thoſe that 
happen between the Tropicks, they are ſeldom 
found in any Open Sea, where there is either 
Flux of Wind, or Water, to diſturb their Tran- 
quility ; and that moſtly, when the Courſe of 
the Sun is vertical; ſo as to raiſe the Air, and 
let it fall again Perpendicularly,in the ſame Place. 
- 7 4. 2 | So 
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So that thoſe Calms, which fall, as it were, 
of courſe, and are remarkable for Time, or 
Place; ſome are ſhelter'd in the Bays and 
Creeks, where they happen, by the adjacent 
Coaſts, from all Commotions of either kind; 
their Heights breaking thoſe Blaſts of Wind, 
and Forelands carrying off thoſe Streams of Wa- 
ter, Seawards, from one Cape to another, 
which wou'd otherwiſe diſquiet em; as it 
chanceth in that Elbow of the Sea, on the 
Coaſt of Peru, where Calms and Hurricans are 
often found; the Andes ſheltering em on the 
Eaſt, from the Trade-wind; and the South and 
North Capes keeping off the Currents, which 
paſs by the interjacent Bays inoffenſively, from 
the one End of 'em to the other. 

The like Calms, and Hurricans, are found 
on the South - Eaſt Coaſt of Africk, in a Bay at 
the Entrance of the Coaſt ing - Current, from the 
Indian Sea into the Arabian Gulph ; which, ac- 
cording to the Soutb- weſt Direction of its Chan- 
nel, paſſeth along thither; while the Iſe of 
Madagaſcar ſhelters it from the Inſults of the 
South-Eaſt Trade-Wind ; the like Harbour is 
found for em, on the Eaſtern Coaſt of Coro- 
mondel, when the South-Eaſt Monſoon ceaſeth 
to diſturb the Gulpb of Bengal; and a long 
Ridge of Hills protects it on the South-Weſt 
from the Tide, which is warded off all the 
While. | 

In other Seas, the Tranquility of the Air 
is ſecured from any irregular or haſty Com- 


motion of the Tide, by the Conſtipation of 


many Iſlands pitch'd thick together, to hold 
their Superficies /eady ; as are thoſe, on the 
South-Eaſt of China; which, being „ 
| P wit 
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with the Philippine and Molucca Iſlands, are ſo 
infeſted by Hurricant, upon the breaking up 
of the Monſoons into Calms, as to be ſcarce 
navigable : As allo: the Caribees in the Weſt, 
where the Tides are weak; when the North» 
Eaſt Trade-wind chancheth to ceaſe, or inter- 
mit, are render'd almoft uninhabitable. 

Let ſuch furious Storms, which ſeem pecu- 
liar to theſe Iſes, and ſo dreadfully afffict em, 
chiefly in Auguſt, when the Sun is vertical, 
are of no long Continuance, or great Extent, 
or Anniverſary: Some Years having no more 
than one, and ſometimes for ſeveral Years to- 
gether, as Dr. Halley remarks, none at all: 
Whereas the Tract of Sea before-mention'd, 
has no Trade- wind, nor a variable; but ſeems 
to be condemn'& to perpetual Calms, attended 
with terrible Thunder and Lightning; and ſo 
frequent, as to be call d The Sea of Rains; yet 
has neither any ſuch adjoining Coaſt to ſhelter 
it 3 nor Iſlandi to ſupport its Quiet, as Calms 
require in other Seas. 

But, as the joint Concurrence of the Etbio- 


pick and Atlantic ł Floods (as I have demon- 


ſtrated in the loft Section) conſpire to hold 
that Tract of Water, fd; ſo their Conco- 


mitant Currents of iind, ſuffice to forecloſe all 


other contrary Motions, from annoying the 
'Air's Tranquility, for a# that Space: And to 
extend this Remark to the Pacifick alſo, where 
the North and South Tides have Sea-room e- 
nough, to inſult each other at their Occur- 
rence upon the Equator, all along from Peru 
to China, for two thouſand Leagues together; 
yet they preſerve the ſame Tranquility, both 
of Air, and Water, for four or five Degrees on 
£444 each 


1 85 „„ 0 a CO ERIE 


# 


obſers d in ſome Seas. 


each Side the Line; notwithſtanding the Counter- 
Approaches of the South and North-Eaſs Trade- 
winds, as Hydrographers deſcribe, and Naviga- 
tors find by Experience; who, failing Weſt 
ward from Peru to China, bear off their 
Courſes on each Side of the Line, at leaſt ſix- 
teen Degrees, to take the ſaid Winds at their 


beſt Advantage. 


So manifeſt it is made, by the former Section 
of Irrepularities reconcil l, that the proper 
and genuine Motion of the Tide, is true 
North and South, without any Deflection to- 


wards Eaft, or Weſt ; fave what's occaſion d 


by rhwarting Coaſts, or Channels, of a different 
Direction: And that the Eaſtfern Trade-wind 
is as naturally bent to diſtract it, with all its 
South and Nortb- eaſterly Variations; the for- 
mer depending chiefly on the Meridional Preſ- 
ſure of the Moon; and the latter on the Air: 
Rarifaction, purfaant to the Diurnal Courſe of 
the San: And it is finally made remarkable, 
| by this of Occafional Calms——, that thoſe 
Trades of Sea, wherein theſe. Calms reſide, 
and Hurricans domineer, are only Elbows of 
the Ocean; or at leaſt lie little obnoxious to 
any Diſturbance, from the two Motions of the 


Tide and Wind aforeſaid. 
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How the Tide is propagated, and ſpread over 
our Weſtern Ocean; with ſpecial Regard 
to Time and Place. | 


OI! 3 ior 8 ee 
ona Hclos d the Nature ot the 
85 Vo Aide, and its Production; in the 
2 former Chapter, with regard to 

Time, and in the latter as to Place, 
thro out the Ocean; without inſiſting farther 
on either of thoſe Circumſtances, than to 
draw the Inſtances, fo remark'd, into one con- 


tinued Series of Diſcourſe, by way of Cauſe 


and Effect: In order to evince the Sun and 


Moon, to be the ſole efficient Cauſes of the 
Tide; and their Preſſure the inſtrumental 


Means, whereby it is effected: And this upon 
the Atteſtation of the daily Experience, and 
conſtant Obſervation of Navigators; as far as 


their Senſes cou'd inform em, and their Words 
expreſs it. | 

But as to the Manner, how this great Work is 
perform'd, eſpecially in our Weſtern Oceau, 
which is beſt known to us; and why it is 
propagated by Libration in the Ethiopick Part, 
and ſpread over the Ailantick by Undulation 
(which are cauſed alternately by their Pre- 
ſence, and Abſence; ) hence I deſign the 


Place where the Water makes, by the com- 


mon Lines F the Sphere ; and chiefly with Re- 
| gard 
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as to Time and Place. 
ard to the New and Full- Aoon Tides, which 
Jointly obſerve the ſame Solar and Lunar 
Hours, and are thoſe whereon the reſt de- 
pend. Ne 1 
And to expreſs the Time, when the Water is 
ſo affected; the Horolopic.} Chatacters I, V, 
X, are inſerted in the Squares within the ſaid 
Lines, to ſhew its Terms and Periods of Time ; 


while the Darts interſpers'd among em, point 


out their Tendence; and this alſo by 4 Map, to 
ſhew their Diſtances, and Bearings, as to 
Place; that all may be render'd at one View, 
as viſible to the Eye, as it is perceptible by the 
Underſtanding : And firſt, by a Draught of the 
Sea in general; to ſhew the Natural Conſtitu- 
tion of the Tide, in its greateſt Amplitude; 
and afterwards by more particular ones, to ex- 
hibit its Application to their ſeveral Diviſions, 
after a more ſpecial Manner. LEI 
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Of the Application of the Tide to the Globe in Ge- 


neral ; with regard to the principal Lines of 
the Sphere. 


| Otwithſtanding our Terreſtrial Glohe 
1 Were univerſally ſurfac'd with Water 3 

et, nevertheleſs, it wou'd fozp as low in the 
E Preſence, and rebound again as high 
at her Abſence, upon any determinate Point, 
between the Tropicks (Where her Preſſure is 
moſt intenſe ) as it does at preſent: And con- 


lequently, there mult be High-water where 
11 5 __ he 
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ſhe Riſes, and her ſhe Sets upon the [ame 
Place, as lying at the fartheſt Horizontal-Di- 


ſtance Eaſt and Weſt, from her Cul/minating 
Point : Hence the Figures VF, are placed up- 
on the Equator, and properly belong to all 
that Space of Sea, between the Tropicks,, to de- 
note the Hour of High-water, not only upon 
the Lines whereto they are affixed ; but alſo 
on all the reſpective Meridiars, within the 
ſaid Space, ſucce ſſively from Eaſt to Weſt; pur- 
ſuant to her Diurnal Motion around the  He- 
miſ pere. | "mY | 
And, foraſmuch as where the Moon eul- 
winates, between the Tropicts, is made the 
deepeſt Depreſſion ; from whence reſults the 
bigheſt Tumour, beyond em; as it were by 
Rebound, from the one Extream of Depth; to 
the other of Height, by the ſhorteſt and di- 
recteſt Lines; and with the greateſt Force, and 
Expedition poſſible : And the Tumour fo rais'd, 
mult fall-back again by the fame Path, into 
the Vacuity whence it came; to advance . ans- 
ther in the ſame Place, to near an equal Height 
with the beſt Advantage; and ſo alternately 
raiſe each other by Counter-Libration, on each 
Side of the Trepicks, upon the ſame Meridians : 
Hence the XIIF, which denote the Time, and 
Place of the Floods without the Tropicks, are 
placed upon the ſame Meridional. Lines (with 
their reſpective VIF within em) upon the Pa- 
rallels proper for them. 
Now, in regard the Angle of the Preſſure's 
Incidence upon the Bottom of the Sea, where 
on it falls; and of the Flood's Emergency ſron 
it, are the /ame; and the Axe of their Libra 


tion mult be Equidiſtant from em both: Since 
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as to Time and Place. 
the Axes of the Tides, on each Side of the 
Equator, are found by Experience to be the: 
Tropicks ; and theſe, lie about t2verty-three De- 
grees diſtant from it: Hence the XII“; with- 
out the Tropicks, are affix d at double the Di- 
ſtance of twenty three Degrees from that Line, 
on the Parallels of forty-five Degrees in both 
Latitudes ; to correſpond to each other in 
that Diſtance, and ſtill continue upon the 
ſame Meridians, with their reſpective Equinocti- 
al VF ; which are the Lines of che-Tide's Li- 
bration, and change fucc#flively every Moment, 
according to the Diurnal Courſe of the 
Moon; hence thoſe XIF, and theſe VIF are 
inſcribed ; thoſe on their Parallels and theſe 
upon the Equator, around the Globe, at equal 
Spaces; to expreſs the Diurnal Succeſſion of 
High and Low-water, from one Meridian to 
another, for ever. 

Moreover the ſaid Axes, whereon the Tidal 
Libration alternately revolves, ſuffering no 
ſuch Protuberance themſelves ; and lying ex- 
tended dire#ly from Eaſt to Weſt, leave the 
Poiſe of the Water a free Liberty, to ſway- 
the riſing Tumours, according to their own. 
Inclination, indifferently either towards North, 
or South : Hence the Darts, in the bordering 
Squares, ſtill point forwards the ſ e Way; 
to direct their Settings perpendicularly, either 
towards the VF, inferbed on the Equator; or 
towards the XIIè, upon the Parallels aforeſaid; 
which is as far, as the Activity of the ſaid Lz- 
bration properly extends. 

Finally, the two Ranks of Darts, which 
are placed beyond the ſaid Parallels, on both 
Sides of the Polar Circles, ftill direct the Set- 
P 4 ting 


The Tide's Courſe delineated, 


ting of the Tides to the Norward : which, 
being propagated by Undulation, make no re- 
markable Returns ; their wavy Billows, eicher 
reaching the Pole, themſelves ; or elſe ſubſi- 
ding at laſt into ſmooth Water, ſuppreſs'd by 
their own Weight. Oo, „ 


Such is the Theory of the Courſe, and Con- 
ſtitution of the Tide, as deſcribed by the 
Lines of the Sphere, upon Aa buundleſs Ocean: 
Now, to apply the ſame to practiſe upon the 
Sea, As it lies aQually*confin'd by the Coaſts, and 
Shores, of our terraqueous Globe; that what 
Speculation has already propos d in general, as 
moſt agreeable to Reaſon, may be found by 
Experience, to be Matter of Fact; in the Pla- 
ces moſt concern d, thro'out the Univerſe; 
I begin with the Diſplay | | 


8 T. Il. 


Of the Tide's Application to our Weſtern Ocean; 
with a ſpecial Regard to the” Ethiopick Di- 


viſien. 


O deſcend from the Conſideration of 

the Sea in general; to the farther In- 
ſpection of our Weſtern Ocean, in particular ; 
with reference to the Tide's Reception, it lies 
extended from the Articł, to the Antariick Po- 
lar- Circle; divided into two Seas, with an 
open and free Paſſage betwixt em, for the In- 
tercourſe of its Floods out of both Nor h and 
Sourb Latitudes: And co enter, in the firſt 
3 6 „ Place, 
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as to Time and Place. 93 
Place, upon the Survey of the Erhiopick Part, 
whoſe Figure is pretty Regular, and Situation 
more Oriental; it is obſervable, that its Eaſtern 
Shore lies North and South, from near the 
Height of Benin, to the Cope of Good Hope, for 
forty Degrees together ; to give the Morning 
Flood its proper Direction : | 
And withal, to ſerve for a Pattern, to draw 
the more Weſterly Lines of the Tide's Libra- 
tion, Parallel to itſelf; and with a ſingular, 
Uniformity amongſt themſelves ( conformable 
to that which is already deſcribed in the gene- 
ral Map of the Globe); and ſo cloſe to each 
other, thro'out that Sea, to the Eaſtern Coaſt 
of Braſil; as to carry the Succeſſion of the 
Tides, thitberward, Line by Line, concomi- 
tantly to the Diurnal Motion of the Moon, 
from her Riſing towards her Setting; as far 
as the Breadth of that Sea extends; while the 
South Coaſt of Guinea, which ſtretcheth itſelf 
forward from Eaſ to Veſt, along the Northern 
Shore of this Sea's Diviſion, ſerves for a Scale, 
to remark the Hours and Minutes of their Con- 
comitancy, for five hundred Leagues to the 
Weſtward: Let us conſult the Pilot s Obſervation, 


«a 


* 1 E 
* * *in 1 . 
, _— e 8 7 1 ** . EE”? * be on Se | 4 : 
- 2 NE OS . G . RE 22 
* 


— 


n 
Su r ie 


1 OLE 


p * p * ab 1 
1 W IA k 
% dls. a Ks wht * woe — n . 
5 3K — OE ⏑⏑ 
ec 


upon this Point; and take his Word, illu- 2 
ſtrated with a Map that's drawn according to 7 
his own Direction, for an undeniable Prin- * 
cipl e. | 2 

To begin the ſaid Series of Floods, at the I3 
Eaftermeſt Part of the Gulph, the Engliſh Pilot = 
for Guinea, aſſures Us; e Gabon, 1 
** upon the Equinectial Line, an Eaſt and by I 


North Moon makes High-water, at V3: ; 
and at R. Danger, an Es/terly does the ſame, 
„„ e about 


* 
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. about VI: At Monamba's Hole, an Faff, 


* and an Eaſt by S. Moon, at VI, and VI:: 
At Bato, and Camaroon, an Eaſt, at VI:. So 
* at R. Rey, does an Eaſt, and an Exft by 
c South Moon, at VI, and VI;; At Benin, 
© an Eaſterly Moon fills all full, at VI; and 
© at Caran, an Eaſt, and Eat by S. one, at 
c VI, and VI:; and paſſing along the ſame 
© Coalt to Gojaven, a North-Eaſt by E. and 
% an Ef N. E. Moon makes the Water flow 
& there, at III;, and IV:: And a little far- 
& ther at Swine, an E. Moon ſwells the Wa- 
ce ter, at VI: And following the Shore to 
* the utmoſt Veſt, at R. Serbera, the Water 
& flows with an Eff by South Moon, at VI:;: 
So cloſe does the Weſt ward Motion of the 
Tide, ſtick to her Diurnal Courſe all the while, 
for five hundred Leagues together. | 

Now, to demonſtrate that the Tide fol- 


** 


lows her ſaid Courſe, to the Weftward as 


cloſe, both for Succeſon of Time, and Height 
of Water, and flows as conſtantly at XII, up- 
on the Parallel of 45 Deg. S. Latitude; as it 
doth upon the Equator near VI, along the 
Coaſt of Gaines. 

Firſt, As to the Account of Time; the Wa- 
ter flows, on Change-days, at Pert Defire, in 
27 Deg. S. Latitude, upon the Ve American 
Shore, exactly at XII, the Moon being verti- 
cal ; and, Secondly, As for Height of Flood at 
F1 Deg. S. Latitude, it is not wanting in the 
R. Gall gos, upon the ſame Shore, (which 
riſeth and falleth Go Feer ) to equalize ours on 
the Weſtern Coaſts of Europe, at the ſame Deg. 
of N. Latitude: Without the Concurrence of 
the inclining Shores, and ſhallow Bottoms, very 
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as to Time and Place. 
frequent in our narrow Seas; and ſo may 
ſerve for a Standard both of Time and Tide, 
along the ſaid American Shores, from 47 Deg. 
to 69 Deg. S. Latitude, that is, from C. Blan- 
co to C. Horn; the various Ins an Outs of the 
Sbore's Declivity, being conſider d. 5 
And if it be objected, that, in the Mouth of 
the Magellanicł Streigbt ( which lies but One 
Degree from that River, and ſcarce 4 Deg. 
from the ſaid Port) the Flood riſeth not balf 
ſe hjgb as at the one, and yet makes High-water 


| ſooner by an Hour, than at the other: It is re- 


ply'd, that the Streight is flooded there irregu- 
larly, in both reſpects: For, 

I/, As to the former, viz. That it riſeth 
but 4 Fathom inſtead of 10, as in the ſaid 


River; the Bay, which is the Entrance into 
the ſaid Streight, contracting its Sides towards 
the Bottom, into a narrow Gullet, opens itſelf 


again into a ſecond Bay, of an equal Extent : 
Hence the Flood, by its paſting thro' it out of 
the one into the other, /o/erb half of its Height 
in the former; and repaſing it, keeps up its 


ly being ſwell'd by the Occourſe of the otreight's 
contrary Current, from the Ef; the Tide of 
Flood and Ebb, running /o ſtrong both ways, 
Alternately, as not to be ſtemm'd; tho' ſcarce 
to be diſcern'd in the Streighr's Mouth, which 


ſtands fix'd all the while, within the Com- 
paſs of 4 Fathom; as being the Mean betwixt 
the two Gallegos Extremes, which ic never 
reacheth. | 

24ly, Foraſmuch as the Streigbt receives the 
Tide in ample Manner, with an «pc» Bay, 
which is rais d proporcionatly with its diream, | 
| Iv | Which 


1 : 


Ebb as much, by way of Reftirution; eſpecial- * 


98 The Tides Courſe delineated, 
which goes on decaying till High-water : 
Whereas its Current, being ſfrairned by the 
ſaid Gullet, goes encreaſing all the while; the 
latter muſt needs take off the Top of the for- 
mer, at leaſt a» Hour ſooner than ordinary: 
Hence it comes to paſs; that, as the Tide in the 
Streigbt s Mouth, neither ſwell'd fo high, nor 
ſunk ſo low as in the River Gallegos; and 
withal ſurceaſeth to riſe, before ic does ſo at 
Port Deſire 3 yet, at all three Places, the joint 
Tidal Supplies were added and withdrawn, at 
the ſame reſpective In/tants, and alſo in equal 
Meaſure. n ; 
After all, ſince the aboveſaid Tide at Gabon, 
neither iſſued our of the Eff, whence no 
Sea nor Gulph cou'd be found to ſupply it; 
nor was it brought along by the Current from 
the Weftward, which directly oppoſed its Courſe; 
much leſs was it favour'd by the Arlanick 
Flood out of the Nortb, which bore up 
ſtrongly againf it; but was wholly ſupply'd 
by the Eihiopick Tract of Sea, which lay 
open to the Soutb. And in regard the Tide 
between the Latitude of Port Deſire, and the 
River Gallegos, moſt abounds with Water, and 
at XII, when the Tide at Gabon wants it at 
VI, and on the Converſe; hence the one 
muſt needs ſupply the other; and both Tracts 
muſt be equally co- extended Eaft and st, 
to do it ſucceſſively, according to the Diurnal 
Conduct of the Moon, already deſcribed. 
And their mutual arches is kept 
on Foot by Libration ; as plainly appears by 
the Count rpoſing Tumours, at each End of 
the B-/lance; the one near the Mayellanick 


Streight, which is valt for Height; and the 
| | | other 
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as to Time and Place. 
other upon the ſaid South-Guinean Coaſt, 
which is as formidable for Speed and Force : 
While at St. Helen's, near its Axe, the Surface 
of the Water riſeth or falleth ſcarce 4 Foot: 
Each furniſhing the other with new Recruits © 
of Stream, and ferching em of again alter- 
nately, without Intermiflion. | 
Thus the Tidal Tumour ſwells with the 
riſing Moon, and ſinks again in the Etbiopicł 
Tract of Sea, with her Southing Preſſure up- 
on the Equator; and the Lines of its alternate 
Approach thereto, and Receſs from it, lying 
Parallel to the Eaſtern Coaſt (which gave em 
their firſt Direction) fall Perpendicularly upon 
that Line, with the ſame Uniformity, that I 
have already deſcribed, in the Univerſal Map 
of the Globe; while the Moon, purſuant to 
her Diurnal Motion from Eaft to Weſt, ſuc- 
ceſſively depreſſetb the Water's Superficies, 
within the Tropicks ; to raiſe it again by Li- 
bration, beyond em, at the very ſame Inſtant ; 
that, what ſhe expels by her Preſſure, from 
the one Side; may be ferch'd back again from 
the other, by its own Weight, with an alternate 
Reciprocation. 3; : 
So fitly, in every reſpet, doth the re- 
gular Appearance of the Erhiepick Flood, fall 
in (for an Example) to eftabliſh the Preli- 
minary Account already given of it, in the 
Deſcription of the Sphere in general; nor will 
the manifold Anomaly of the Arlamick Tides, 
when duly conſider'd, more prejudice the 
Validity of that General Rule, by way of Ex- 
ception ; than the Conditional | Prowiſos, do 
the Obligation of a Bond ; but, on the con- 


trary, 
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trary, ſerve both to. explain, and enforce it: 


Let us try the Experiment. 
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SE c SE: TH; 


Why the Atlantick Flood is not devolv' d diurnally 

to the Weſtward, like the Ethiopick ; but 
males full Sea from Eaſt to Welt, at the ſame 
Inſt ant. 


HEREAS the Lines of the Tide Li- 
bration, lie ſo uniformly extended 
North and South, on the Ethiopick Side of the 
Equinottial Line, as I have — to give 
its Floods, and Ebbs, a ſuitable Reciprocation; 
on the contrary, the Atlantiet Diviſion of our 
Weſtern Ocean, being neither of a Rectilinear 
Figare, to give em any ſpecial Direction; 
nor of a regular Shape, to conform em ſuicably 
each to other; all the ſaid Lines, are con- 
fuſedly inv into one; and that alſo, be- 
comes as warionſly deflected either to the Eaſt, 
or Weſtward, according to the Declivity of 
its Shores; Cape Virde, and its adjacent Iſands, 
giving that Atlantic Flood, at its firſt Ap- 
pearance, a Weſterly Turn towards the Cari- 
bees, for at leaſt enty Degreesz which the 
Coaſts of Florida, Virginia, &c. up to New- 
found Land, as briskly return full thirty Degrees 
again to the Eaſt ward; and it is ſtill devolv'd 
from both Sides, into the Midalle Channel, where 
it rowls with moſt Freedom, and muſt flow 
all at once, as it were, with one ſingle Mo- 


tion. 
Beſide; 


as to Time and Place. 

Beſides, the Bluntneſs of the Moors At- 
moſpbere, univerſally affecting the whole Sur- 
face of that Atlantick Tract of Sea, between 
the Tropicks (as it were a Lake), without any 
conſiderable difference of Preſſure ; the pon- 
derous Self-coherence of the Water, ſo general- 
ly affected at once, cannot ſucceſſively reſent the 
Impreflion, with any ſenſible Diſtinction; and 
conſequently its Superficies muſt fall or riſe 
together, co- extenſively from Eaſ and Weſt ; 
from the African, to the American Shore ; 
that is, from the ane End of its Tidal Axe, to 
the other ; as it plainly appears to do, by Mat- 
ter of Fact. For, 

As at Cape Bajador, at the Eaſt End of it, 
on the African Side; the Water flows with a 
S. Moon, exactly at XII; ſo alſo at Carolina, 
in the Weſe, on the oppoſite American Coaſt, 
it ſwells with an E. S. E. Moon, at VII: ; 
being diſtant from each other ſeventy Degrees in 
Longitude; which correſponds to four Hours 
and an balf of Time, upon the Horoſcope ; 
which being added to VII:, makes the Num- 
ber XII compleat, for the Water to flow, at 
the two ſo far diſtant Places, juſt at the ſame 
Moment. 

Again, Since the ſaid Librative Motion 
ſtrictly requires, that the counterpoſing Arms of 
the Ballance, be diſposꝰ'd jointly the one to aſcend, 
and the other to deſcend at the ſame Inſtant; 
and conſequently each of em, according to 
all and every Part, at whatever Diſtance from 
the Axe, muſt attain at ence to its utmoſt 
Height, or Depth reſpectively: So muſt the 
Atlantick Tide acquire its Summits of Flood, 
or Ebb, at the ſame Time, at all RI 


100 The Tide's Courſe delineated, 


Latitude from its Northern Tropick, to forty-five 
Degrees of Latitude; and as far towards the Eft 
and Weſt, as its Libration extends: As it actual- 
ly happens, at Gay-Head in Neu- England; 
Where the Moon, at S. E. by E. make High- 
water at VIII; being diſtant from Caro- 
lina fifteen Degrees N. Latitude, and about eleven 
Degrees in Longitude, which correſponds to } of | 
an Hcur; which, being added to the VII; at 
Carolina, adjuſts the Account of the Tide at 
Gay-Head, at VIII,, to an Infant; without 
any Conſideration had to the Diſtance in La- 
titude at all. Fr 
Moreover, foraſmuch as the Moon's Pref- 
ſure, affects the whole Space of the Atlantick, 
between the Equztcr and the Tropick, co-ex- 
tenſively from South to North, as well as from 
Eaſt to Weſt; and with that Conformity, as 
to raiſe the Tide by Contrapoſition, at all the 
g three Places above-mentioned , at the ſame In- 
ſtant, tho' ac /o great a Diſtance from each o- 
ther, both for Longitude, and Latitude: 
Hence the Tide fo rais'd, to anſwer the Preſ- 
ſure's Extenſion, muſt affect, with the ſame Re- 
gularity in every reſpe&, not only the ſ far 
diſtant Places, and the Lines of Diſtance be- 
tween em; but alſo the Area deſign'd there- 
by, and containd therein: That is, the 
whole Body of the ſaid Water, between the 
Tropick, and the Parallel of forty five ; from the 
African Shore to the American Coaſt, ſo as to 
. ſwell it all ar once, according to its whole 
"Extent. | a 
And, if it be objefFed; That a Southing 
1 Moon makes a regular Tide, upon the Center 
of the Atlantick, at XII; as being directly 
coun- 
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tween the Tropicks, at VI; an Hour later, 
than at the three Places above-mentioned ; as 
appears by the Tide at C. Bajador, which alſo 
makes with a Southing Moon, fifteen Deprees 
more to the Eaſffward, an Hour ſooner than it; 
and conſequently ſo much ſooner than its 
other two contemporary Floods at Carolina, 
and Gay-Head: It is replyd, that the Tidal 
Tumour is rais'd over- haſtily, at all thoſe three 
Places at once, by a prepoſterous Check: 
Firſt, at C. Bajador, by the inclining Shores 
of the Canary Iſlands, compreſſing its Stream 
on the one Side, and of the Continent, on the 
other : The like is done by the Carolina Coaſt, 
in Oppoſition to the Babamean Bank; which, 
opening wide to receive the Stream, contracts 
it to a Point in the Mouth of the Gulph of Ho- 
rida ; whoſe Current drives the Flood with ſo 
much Precipitation againſt the Shore, that it 
makes at VII; a ful! Hour ſooner, than in 
Aſhley R. tho upon the ſame Coaſt, and not 
above zwo Degrees diſtant from it. Laſtly, the 
Promontory of Gay-Head (as C. Palmas at the 
Entrance of the R. Goj aven) haſteneth the 
Flood as much ſooner, than it makes in the 
Virginean Sea, whence it ſets; or, than in the 
Gulpb along New-England, which receives it. 
do exact is the Conformity of the ſaid Pri- 
mary Tides, with each other, between the 
Tropick and ths Parallel aforeſaid; and (ab- 


ſtracting from the Impediments of Coaſts and 


Shores ) with the Central XII, which, in the 
Middle of the Atlanticb, has free Liberty to 
{well and ſink at regular Hours, without any 


Diſorder ; and ſo well prepar'd is che Plan of 
that 


161 


counterpoſed to her Noon-ſtead Preſſure; be- 
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that Tract of Sea, for a ſecondary Sort to be 
rais d upon it. Let us ſee with what Accord 
it ĩs effected. | 


L 


S E C I. IV.. 


Concerning the Circular Fransfuſion of the Se- 
condary Tide; and, how it correſponds with 
_ the Libration of the Primary one. 


Moon's Preſſure, to all that Tract of 
the Atlantick already deſcribed; ſo as to ad- 
juſt the Primary Tide to itſelf, thro'our the ſaid 
Extent of Sea, to the ſame Inſtant, from the 
very Nature of irs Libration ; yet, as to that 
Part of che fame Tidal Wave, which keeps 
cloſeſt to the Sea's Central Meridian, where it 
rowls in deepeſt Water, and flows in the di- 
recteſt Channel, from the Tropick, its ſuppoſed 
Axe, towards the Pole; it muſt needs run 


bigber than the reſt of the Ocean: And the 


farther this Flood paſſeth beyond its Axe, the 
more it muſt be advanced, even to the Sum- 
mit of its Lift, at the Parallel of forty-foe De- 
grees Latitude; at an equal Diſtance from the 
Equator, whence it was forced: And now, 


upon its Return thither, it „nr again, being 


depreſs d by irs own Weight ; and raifeth a- 
round its Apex, by Reſult, (as a Stone let fall 
into a Loke ) a Secondary Tumour ; which dif- 
fuſeth itſelf Circularly by Undulation. 


Now, to deſcribe the Circular Diffuſion of 


this Secondary Tide, in reference to the De, 
and Place of the Primary Sort; the one Foot of 
the Compaſs is to be ſer upon the Poinr, which 

is 


Otwithſtanding the Co-extenſion of the 
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as to Time and Place: 
is mark'd in the Map with XII; where the 
Central Meridian of the ſaid Sea, interſecis 
the Parallel of forty-five Degrees Latitude, 
whence its Transfuſion is made: And the other 
is to be extended Eaſtward, to the Promonto- 
ries of Europe; as for Inſtance, to C. Finiſter 


in Spain; and turn d thence Weſt ward, to the 


Forelands of America, to Manomy Point in New- 
England: Whence it will plainly appear; 
that their oppoſite Shores lie at about ſixty De- 
grees of Longitude from each other, as to 
Place; and allowing the Diurnal Courſe of 
the Moon fifieen Degrees, for an Hour, they 
lie at four Hours Diſtance, of Time; which is 
to be accounted the Diameter of its Circuit, 
or Sphere of its Activity, within the interja- 

cent Ocean. 3 
And, foraſmuch as the Moon cannot reach 
the ſaid Central Meridian, to make High- water 
at her Central Noon- ſtead XII, 'cill ſhe has 
paſs d the European Promontories thirty De- 
grees, or two Hours, after her Southing at 
C. Finiſter: And paſling forward fifteen Degrees 
farther, to the Veſtward of the ſaid Meridian, 
makes High-water at the third Hour after her 
Southing at the Places afoteſaid ; that is to 
ſay, at III in the A ernoon; according to 
Obſervation: Hence it is manifeſt, that while 
ſhe advances forward Weſterly, fifteen Degrees, 
for one Hour, upon the Horoſcope ; the Tide 
diffuſeth itſelf back again to the Eaſt ward, thir- 
ty Degrees upon the Globe, as far as C. Finiſter. 
Now, in regard Monomy Point lies to the 
Weſtward of the ſaid Central Line, as C. Huiſter 
does to the Eaſtward thereof; and both at 
thirty Degrees, in Longitude; diſtance from it; 
1 ſo 
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fo that the Moon, at once, appears at the 


former Place, at X in the Morning ; and at the 


later, at II Afternoon; and when ſhe Culmi- 
nates upon the Central XII, as lying Equidi- 
fant from em both, and being the Point from 
whence the Tide diffuſeth itſelf, towards both 
Places with equal Speed; and conſequently, 
affects em at the ſame Time; the one, as at 
XII at Noon; and the other as at II in the 
Evening, with regard to her preſent Poficion : 
Yet, in Conſideration that High-water reacheth 
neither Place, till ſhe has paſs'd the ſaid Line 
fifteen Degrees to the Weſtward ; that Hour's 
Space, which was added to the II at C. Finiſter, 


to make Tide at III; muſt be ſubſtracted from 
the XII at Manomy Point, to leave XI only; 


according to Obſervation. 

Now, to turn the Compaſs around upon the 
Central XII, according to the ſame Extent ; 
as ſoon as this ſpreading Secondary Tumour, 
toucheth C. Finiſter at III; it doth the like, 
ro the Eafferly Promontories of Europe; from 


the utmoſt North of Ireland, to the fartheſt 
South of the Canaries: So on the oppoſite 


Coaſt of America, the ſaid XI, is derived 
from Manomy Point in Neu- England, to Pli- 
mouth River, Boſton Harbour, the R. Penequid, 
Cc. towards the Norward, as far as the Com- 
paſs of our Obſervation, and the Sphere of its 
Activity, extends; while the Primary Flood 
ſupplies the Remainder of its Circle, beyond 
that Extent; from C. Baj ador in Africk, to 
C. Florida ; and thence along the American 
Shores, up to Gay-Head. in New-England, at 
the ſame Inſtant : So exact was the Account 
of the Primary Tides, amongſt themſelves ; 
5 : but 


as to Time and Place. 


but how it comes to paſs, that this Secondary 
Sort, which conſiſts of one ſingle Hour's Diffu- 
ſion, ſhou'd affect the Places aforeſaid, three 


Hours later than they ; will more fully appear, 


in the following Section. 


— 


S 


Of the mutual Occurrence of the Primary, and 
Secondary Tides, at ihe Places aforeſaid. 


HE three Hours Precedence off the for- 
ner Sort of Tides, being already e- 
vinc'd, by many Inſtances produc'd for that 
purpoſe ; and concerning their mutual Occur- 
rences, J here only inſiſt upon thoſe four Places, 
which are remarkable, for the joint Continu- 
ance of both their Circuits in one, wiz. at 
C. Bajador, and the Canaries, on the African 
Side ; and Gay Head, and Manomy Point, on 
the American Coaſt. 

Concerning their former Conjunction, the 
Guinean Pilot, tells us in general Terms; that 
a S. Moon makes High- water at the ſaid Cape, 
at XII; and a S. V. Moon, at the more Weſter= 
ly of thoſe land,, at III; that is, three Hours 
later; leaving us to calculate the ſeveral In- 
ſtants of Time, and Points of Place of their 
immediate Occurrences; from her correſpon- 
dently diverſe Aſpects, all the while. | 

Contrariwiſe, our Weſt- Indian Pilot, to fa» 
tisfie our Curioſity, even to the niceſt Parti- 
culars of their ſaid Occurrences, from Gay 


Head to Manomy Point, in both reſpects ; At- 
| 23 ter 
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ter an accurate Deſcription of the Coaſt of 
New- England, he gives us a general 7; de-Table 


for the whole Extent ; to which he ſubjoins a 


Map; which ſpecially exhibits the Situarion of 


the Gulpb, on the South-Side of thoſe Territo- 


ries, waere the Tide arrives firſt at Gay Head : 
From whence the Tide-Table deſigns its Tra- 
verſe Paſſage, for three Hours Space; that is, 
from Gay Head at VIII, till it meets with 
the Secondary Tide, at /danomy Point, at XII; 
to make his three Hours Computation of their 
Occurrences here, to correſpond exactly with 
that at C. Bajador ; and withal to expreſs, af- 
ter a more ſpecial Manner, the Points, and 
Inſtants of the Performance. Take here (ac⸗ 
cording to the Pilots Appointment, ) 


The General Tide-Table of New-England. 


Hour. 
5.4 N. . Point of Block- | 3 
Ie, and Gay-Head. 2 S. E. by Faſ. VII. 
| Harbour of New-Lon- | 
don. 
Eaſt-End of Fiſher s- H 8 s. Ea. IX. 
e, and Tarpolin- -- a EY 
Cove. | 


The Horſe-Race and = 1 
Cape -Poge. s ty if - 2. . * 


Manomy Point. 
Pli mouth, and Biffon : 
Harbour. S. by Eaſt. XI. 
C Penequid . 


To deſcribe the Courſe of the Tide, thro 
that Coaſting Gulph ; according to the Ta- 
lle's Account, and che Map's Direction; i 

Firſt, T he Flood ſets from the 5. Sea into 
that PR, thro the Srreight between Long- 
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Ihe and Martha's Vineyard; and is divided in 


its Paſſage, into a Weſtern and Eaſtern Cur- 
rent; the former, being deflected by Mentocł- 
Point, towards the N. V. Cape of Block-Jſle 
while the Backſide thereof, deflects the other 
Branch of the Stream Eaſt ward, towards Gay- 
Head; where, upon an equal Repulſe, the 
Flood is made to ſwell at both Places at once, 
to wit, at VIII; an Hour ſooner than elſe- 
where, upon that Coaſt; but exactly when 
it makes at C. Baj ador; tho above a thouſand 
Leagues diſtant from it. 

Next, The Weſtern Current, deflects its 
Courſe to the S. End of Fiſher 's-Iſle, while the 


Eaſtern paſſeth to Tarpolin Cove; and both 


ſwell at IX, (which is neat the regular Hour) 
in accord with the Central Flood of the At- 
lantick, at XII; which, being alſo of the 
Primary Sort, and rais'd by the fame Libration, 
ſwells near the /ame Time; all Impediments 
being remov'd. 

And, tO paſs from Fiſher's-Iſle, to the Horſe- 
Race, which runs between it and Gull Ile, where 


the Water ripples for haſt, both at Flood and 
Ebb, tho' the Channel be twenty Fathom deep; 
yet the Tide (having the Gulph to fill as far 
1 as New-York ) floods not, till the Eaſtern Cur- 
rent have crept over the Sands, to C. Pope z 
that is, at X; an Hour an a half later, than 


2 3 


| at the S. End of the aforeſaid 7/e. 


After all, this Stream reacheth Manomy 


Point, at XI;, where it meets with the Se- 
1 condary Tide ; which arrives there from the 

Central XII, at the ſame Inſtant; and three 
Hours later than it made at Gay-Head, wiz. at 


VIII 5 ; and at the ſame three Hours Diſtance, 
| .Q4 . = 
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 TheTide's Courſe delineated, 

that the Secondary Flood occurr'd to the Pri- 
mary XII, at C. Bajador, viz. at III After- 
noon. | 


Hence plainly appears, 1f, That the Pri- 


mar) Tide, which devolves from the Central 
XII, requires only one Hours Precedence, to 
ſpread the Secondary one over the Atlantick, to 
the utmoſt Extent of its Circuit: 2dly, That 
it acquires but one ſingle Hour's Acceleration ex- 
traordinary, by its Appulſe to C. Bajador, and 
Gay- Head ; where it obtains a ſecond Hours Pre- 
cedence, before the ſaid Secondary one: 


3dly, That the bird Hour is advanc'd only re- 


ſpectiveiy, to the different Poſirion of the 


Moon; which, by her Diurnal Tendence to 


the Weſtward, fifteen Degrees beyond the Cen- 
tral Meridian, ſeems to add to: the Eaſterhy- 
bound Tide, an Hours Retardation; to make 


at III, inftead of II Afternoon; as it doth at 


C. Ba j ador, in reſpect of the Canaries : And 
contrariwiſe, from the Veſtard. ſetting Flood, 
ſubſtracis the ſame Space of Time, by her 
Tendence to the ſame Point; fo as to make it 


flow at XI, at Manomy-Poinr, inſtead of XII; 
that, as the Southing Primary Flood, at C. Ba- 


jador, preceded the Secondary III at the Cana- 
ries, at three Hours Diſtance ; ſo may the Pri- 
mary VIII, at Gay-H-ad, correſpond to the 
Secondary XI, at Manomy- Point, to an Inſtant, 


So exact is the Accord of the Primary Tides 
of this Sea, as to reach their Summits every 
where at once, by Libration; and their Seconda- 
77 ones, Which ſwell by Undulation, flow at 
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as equal a Time, around their Circuits: And 
both Sorts, obſerve as perciſely a three Hour's 
Diſtance from each other, between their 
Northern Tropick, and the Artick Circle ; as I 
have demonſtrated : And, to evince, that they 
hold as ſtrict a Correſpondence, both as to 
Time, and Place, with thoſe on the other Side 
of their common Axe, between the ſaid Tro- 


pick and the Equator ; 


Fir, concerning the Primary Sort: Where- 
as the Water flows upon the Central Me- 
ridian of this Tract of Sea, about twenty-three 
Degrees Latitude, on this Side of the Tropick ; 
it is anſwer'd by VI, upon the ſame Meridian, 
where it Interſects the Equator ; not far from 
Iſle Cajana, where the Tide makes at VI: And 
at the Mouth of the R. Amazones, a Quarter 
of an Hour later; which correſponds, by 
Counter-Libration, to XII at C. Bajador, to VII? 
at Carolina, and VIII; at Gay-Head, &c. as a- 
foreſaid, at the ſame Time; tho diverſly deno- 
minated by the Moon's different Aſpect to 
thoſe three Places, at one and the ſame indivi- 
dual Inſtant. | 

Next, as to the Secondary Tides, which are 
deflected from the Primary XII, on the Cen- 
ter of the Atlantick, towards the Eaſtern and 
Weſtern Shores; the IIl', deſcribed on the 
Weſtern Promontories of Europe, and Africk, 
on this North ſide of the Tropick ; are anſwer d 
by IX, on the other in the Soutb; at C. Blan- 
co, and Sierra Leone: As the XT, along the 
Eaſtern Coaſts of New-England, are, by the 
IV; inſtead of V4, at Surinam (if it had lain 
at an equal Diſtance from the ſaid 1 7 
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The Tide's Courſe delineated 
To anſwer the ſaid XI, at fx Hour's End; viz, 
As at the former Place, near an Hour before 
the Moon's Soutbing; fo at the later, as long 
before her Setting; to make their Returns {x 
bourly, from each Side of the Tropick, alters 
nately ; whether they be of the Primary Sort, 
made by Libration; or of the Secondary, which 
are deflected from em by Undulation, at three 
Hours Diſtance ; and happen ſo much later. 


Such is the general Accord of theſe Tides, in | 
all Places, and ſo mutual is their Correſpon- 
dence of either ſort, amongſt themſelves, on 
each Side of their common Axe: And their Mo- 
tions are ſtill ſo proper, and fitly adapted to 
the Places aſſign'd; and their Performances ſo 
diſtinct, and purſuant to each other, that 
they muſt neceſſarily depend upon ſome Uni- 
verſal Cauſe : And ſtill keeping as exact Touch 
with the Courſe of the Moon, in all Caſes ; and 
moſt reſenting her Preſence, by ſtooping 
loweſt to it; and the Water mounting big, 
in her Abſence, by Rebound alternately ; her 
Preſſure muſt fr cauſe them, and their own 
weight Advance, and propagate 'em afterwards 
by Libraticn, and Undalation (as aforeſaid ) 
in the wide Ocean: But, leſt the great Diver- 
ſity of their Performance, in this moſt ;rregu- 
lar and anaccountable Sea, ſhou'd fgem particu- 
larly to obſcure this great Truth, and raiſe 
Doubts to the contrary ; I ſhall endeavour to 
lear em all off, one by one, in the follow- 


ing Seckion. 
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SECT... BE 
The ſeeming Irregularities of the Atlantick Floods, 


examin d, and clear'd. 


1 F IRS, Whereas it may be objected, that 
4 the Atlanticł Ocean, being of no regular 
Figure, cannot admit of a Center in the 
ſtricteſt Senſe, more than any Conick Section, 
a Circle excepted : Anſw. What I aflign, is 
only ſuch a Point, or Place, as ſeems to be 
moſt regarded by the Tide's Diffuſion ; as ſpread- 
ing itſelf from thence with moſt Equality, to- 
wards the ſurrounding Shores. 

2450, That no one Place ſeems aſſignable, 
whence the Tide can poſſibly ſo affect the 
ſaid Shores, as to make at once, on the Weſtern 
Promontories of Ireland, France, Spain, and 
Portugal, whole utmoſt Points lie almoſt in a 
direct Line, for near five hundred Leagues toge- 
ther: 4»{». Yet, that Part of the Atlantick, 
which is aileted, being partly Triangular ; 
and the Tropick, which is the Axe of the Tide 
chat affects it, being its BHs; a Tumour of 
the ſame Figure, and ſuch as the American 
Shores, on the one Side; and the European, 
and African on the other, will admit; and 
which is form'd, as in a Mould, by their Re- 
ception; is ſufficiently accomodated to com- 
pleat the Work, at near the ſame Inſtant, on 
all che Shores aboveſaid. * 
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34h), To urge this Difficulty farther ; it 


ſeems not practicable for the ſaid Tumour, to 
reach the Bottom of the Bay of Biſcay, even to 


the Mouth of the Garrone, 4s foon Coun 
W ins 4 


112 The Tides Courſe delineated, 
half an Hour) as it affects the extreme Points 
of the ſaid Promontories, which ſhoot them- 
ſelves forward near three bundred Leagues far- 
ther into the Ocean: Anſw. And it were ab- 
folutely impoſſible, for it to be hurried with 
fo great Celerity, from the Top to the Bottom 
of that Bey; did not the Sea, within thoſe 

Promontories, run the higheſt; and conſe- 
» quently the deepeſt, to make way for it, of any 
other on the Coalts of Europe, or ellewhere ; 
(that one, near the C. of Good Hope, excepted): 
4 And, on the contrary, were not the ſaid 
— Promontories fronted afar off, and guarded by 
thallower Water, and ſbelvy Bottoms, from the 
haſty Approaches, and Inſults of thoſe Tidal 
Tumours, they muſt neceſſarily be flooded 
ſooner, than they be at preſent. 
4thly, Yet be the Conveyance of deeper 
Water, as ſpeedy as it will, the Central Flood 
of the Arlantick, cannot be diffuſed to the 
Sreight of Gibraltar, by Anticipation ; as ſoon 
as the Moon Souths upon it; which happens 
an Hour and a half before the Sea be full, up- 
on the Great Meridian: Anſw. To this it is 
reply'd ; that the Moon brings along with her 
thither anot ber Flood, by her immediate Preſ- 
ſure upon the Mediterranean Sea; which, at 
its Occourſe with the Central Half-Tide of the 
Atlantic, jointly ſwelleth the Streight's Mouth 
higher, than can be poſſibly done, after the 
Mediterranean Tide's return towards the Le ; 
want; Whence it came. 
Fihly, When it is urg'd ; That at C. Baj ador, 
on the Coaſt of Africk, between the ſaid 
Streigbt ind the Tropick, the Water alſo flows 
at XII, tho' it has no Communication * 
* the 
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the Midland Flood, to haſten it ; nor can it 
proceed ſo ſpeedily from the Central Tide of 
the Arlantick, at fo great a Diſtance from it: 
Anſw. Nor is it requiſite to flow from eber of 
em; or partake with em; more, than to be 
alſo ſupply'd, immediately with Water, from 
within the Tropicks ; and by the ſame Tidal 
Undulation, which repleniſheth the reſt of the 
Atlantick, and at the ſame Time ; having its 
proper Channel, between the Canary Ilands and 
the African Shore, to convey its proportionate 
Part of the Stream all along, from the Equa- 
tor, thither ; as ſoon, as to any other Part of 
the Sea; and by Inclination of the Shores on 
both Sides, to raiſe the Tide there an Hour 
ſconer, than at the Center of the Atlanticł itſelf. 

6:bly, If it be ſtill inſiſted on; that, to the 
contrary, about Cape Cantin, near the Middle 
of the ſaid Shere, between the ſaid Streight 
and Cape Bajador, (upon both which XII is 
affix d) it flows not 'till I;: Anſw. It is not 
to be wonder'd at, that the Flood ſhou'd come 
ſo much later, to the Middle of that Coaſting 
Current, than to both the Ends thereof, upon 
whoſe Floods it jointly depends; as being the 
proper. Cauſe, whereby it is produced ; and 
conſequently it mult ſwell later, and not with- 
draw itſelf again, till after their Departure. 

7ibly, If the Tide ſeems to be either too 
quick, to make at Cape Bajador at XII; vr too 


ſlow, not to reach I. Canary till III, after- 


wards: Anſw. At the former Place, it is fur- 
niſh'd with Water immediately from the Equa- 
tor; and is withall, accelerated by inclining 
Shores : Whereas, at the later, it expects the 
Defluxion of a Secondary Flood, three Hours 

enger 
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lenger, from the Center of the Atlantick, to 
which it lies expoſed. 

8tbly, If it be objected ; that, at C. Blanco, 
it makes /ix Hours later, than at the ſaid Ie; 
to wit, at VI ; tho' both lie in the ſame Degree 
of Longitude ; and in Latitude not above ten 
Degrees diſtant from each other: Anſw : It is, 
becauſe they lie on different Sides of their Axe; 
and fo are counterpoſed to each other, at ſix 
Hours Diſtance, tho' they lie ſo near together. 

g9thly, Yet it does not appear, why Sierra 
Leone has two diſtin& Tides, the one at VII, 
and the other at IX:: Arſw. It is, becauſe 
they are derived regularly, from two as dif- 
ferently ſituared Oceans: The former from the 
Etbiopick, and the later from the Atlantick ; 
and they correſpond each to their reſpeive 
Tides ; the VII, being conſequent to that of 
R. Serbera, which ſwells an Hour before it; 
and the IX to the III, on the Weſtern Promen- 
tories of Europe, &c. 

Tothly, At R. Gojaven, tis Tide two Hur, 
ſooner, than at any other Sea- port, on all the 
fame Coaſt : A»/w. Tis, in regard Cape Pal- 
mas over-ſhooting the reſt, drives the Current 
of the Sea into the Mouth of the River, with 
ſo much Precipitation, as to haſten and raiſe 
the Tide, at their joint Appulſe to the Shore, 
to a greater Height, than to be kept up any 
longes to che ſame Pitch. 

I1thbly, The Water floods twice, at I. Caja- 
na, at two Hours Diſtance: Anſw. That is to 
fay, once, being over- baſtily ſwell'd, like that 
at Gojaven, by the joint Appulſe of the Flood, 
and Current, to the Shore ſo much too ſoon ; 
and the ſecond Time, not before the regular 


Hour, 2 | Laſts | 


as to Time and Place. 


_Loftly, The Flood at R. Gabon at VI, anti- 
cipates thoſe on our Weſtern Promontories, which 
ſwell not 'till the third Hour, after the Moon's 
Southing upon 'em ; and ſhon'd happen ar 


IX, to correſpond with the II at the C. of 


Good Hope, beyond the South Tropick, at ſix 
Hours Diſtance : Anſw. The Parity holds not, 
on a double Account; this Flood at VI, be- 
ing Primary; the Stream which ſupplies it, 
cleaves to the North and South Shore, which 
juts out into the Ocean to meet it: Not a Se- 
condary one; to expect the Moon's paſſing for- 
wards two Hours, and the Flood's Return 
back to the Shore in the third Hour, before it 
can poſſibly happen. 

After all, if it be queſtion d, why R. Gojaven, 
Caran, Rey, and Monamba's Hole, each ſwell 
twice in one Hour's Space, above the reſt of 
thoſe Rivers on the ſame Coaſt. Anſw. Tis 
becauſe the Mouths of the ſaid Rivers, are re- 
markably ved ed towards the flowing Water; 
which, being obliquely driven by a ffrong Sea- 
Current, {wells higheſt at its Appulſe to the 
oppoſitely reflected Shore, two Thirds of an 
Hour, before its Flux ceaſeth: And ſinking a 
while, after the Briskneſs of the Flux is over, 
remounts again with the flowing Water, to 
its utmoſt Pitch; the Top of the Tumour be- 
ing, as it were, divided into #20 Half tides, 
before it pals into an Ebb. 

But, to caſt an Eye of Reflection upon the 


Weſtern Shores ; the Appearance of Irregulari- * 


ty ſeems, art the firſt Sight, to exceed all our 
paſs'd Obſervation ; viz. That an E. S. E. 
Moon ſhou'd make at Florida, at VII; ; along 


the Virginean Coaſt, a S. E. at IX; and a S. E. 


by E. at VIII, at New-England: But, upon a 
ſecond 
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ſecond Inſpection, ſubtract one Hour's Accele- 
ration from C. Florida (Virginia being regular) 

and another from the Account of New-England ; 

and at the Firſt Place, it makes at VIII,; at 

the Second, atdX ; and at the Third, at IX; : 
Which agrees exactly with the Moon's different 
Poſitions to the Declivity of thoſe Shores: So | 
as to adjuſt the Tides, at all thoſe Three Places, 
to the /ame Time. 

CONCLUSION. 

Having examin d the various Appearances of 
the Tide, in our Weſtern Ocean; and clear d the 
feeming regularities of the Atlantick Part, in a 
ſpecial Manner; which, for Multitude and Di- 
verſity, mult exceed all that are incident to the 
other Diviſions of that Wilderneſs of Water | 
which encompaſſeth the Univerſe ; as much as 
the Anomaly of its Figure, and the Unaccounta- 
bleneſs of its Situation ſurpaſſeth theirs: And 
this, with regard to the ſole Efficiency of the 
Sun, and Moon, by Means of their common | 
Inſtrument, Preſſure; proceeding conſtantly 
from the Cauſe to the Effet : 
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Now, upon my Departure from the wide 
Ocean, to our narrow Britiſh Seas, I am, e Con- 
verſo, to argue from the Effect to the Cauſe ; 
that is, from the inextricable Maze of Chan- 
nelt, and Currents, and the confuſed Scene of Ti- 
dal Occurrences, which it exhibits, not to be 
girl That, upon à clear and manifeſt 

play, they are all reconciFd amongſt them- 
ſelves, with chat Perſpicuity, as to exclude all 

| reaſonable Doubt to the contrary ; and that 
they are all conformable to the ſame Order o 

Nature, and Laws of Motion, © | 
85 CHAP. 
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CHAP. IV. 
Of the Tide's Reception into our Iriſh and 


Britiſh Seas. 8 


ſucceſſive Deſignation, in both 
the propos'd reſpects; Firſt, as to 


1 
the Place whence it is to be drawn, 


eln 
W it is the Center of the Atlantick 


Ocean; where it is raisd by Libration, and 
{wells alike by Reſult, from the New and Full- 
Moon's Preſſure; but is not full Sea there, 
*rill they have attaind to their Meridional 
Height between the Tropicks ; and ſo cannot 
reach Ireland by Undulation, till after their 


Southing : Hence the Primary Full-Moon, 


or Secondary New-Moon Tide, which makes 
at Midnight, and uſually vifits the Weſt of 
Ireland, at III, and the Veſt of England, at IV 
in the Morning; and is call'd the 3 ; 
falls moſt opportunely to be made Ule of, as 
remaining under our conſtant InſpeRion, 
from Morning till Night. 

This Secondary New, or Primary Full- 
Moon Tide, no ſooner viſits the Feſt of Ire- 


land, but divides itſelf by Flufuation, or a 


waved Flux of Stream, into N. and S. Floods ; 
and each Stream ſub-divides into Two more: 
The two innermoſt, including the Principali- 
ty of Ireland only, re-unite themſelves at the 
Ile of Man; while the other Two ourward- 

" bound 


O give the Motion of the Tide a 
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bound Ones do the like at Hull, after they have 
encompaſs d Great-Britain alſo ; Hence, its Mo- 
tion appears to be every where progreſſive, as 
to its Main Courſe; and moſt Regular, where 


it is remoteſt from Coaſts and Shores, either 
to deflect its Current, or retard its Speed; 


Let, as to the Manner of its Progreſs, it be- 


comes almoſt every where very different, in 
ſome other reſpect: So that every Branch 
thereof is to be traced along its reſpective 
Stream, apart; and firſt down the Middle of 
the Channel, where it is leaſt Obnoxious to 
ſuch Impediments. 


— * 
_— * . 
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The Tide Diviſion, by ſundry Channels; its Pro- 
greſſive Motion, thro as different Roads; with 


Regard tothe TIME and PLACE of Highe 


O begin wich the Engliſh Channel, which 


deſerves it, both for the Multiplicity and Va- 
riety of its Appearances; and trace its Courſe 
from the Promontories of Ireland (where it 
makes, on the Weſtern Coaſts, at III; and on 
the Southern, at IV in the Morning), and fol- 


lo it thence (as the Arrows in the Map di- 
rect), towards the moſt S. Weſter» Point of 


England : It ſwells, over againſt Falmouth, 
near the Lizzard, about V; and paſſeth b 
Plymouth, the next Port to it, at VI ; and 
down the Middle of our Channel, before 

Dart= 


lies neareſt to our Inſpection, and beſt 
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Dartmouth, at VII ; Portland, and Weymouth, at 
VIII; by the Ile of Wight, at IX; till it reach 
Dover, at X and :: And having paſs'd the 
Streight, and left Calais after XI, it comes to 
Dunkirk, on the Netherland-ſide, about XII; 
paſſeth by Goree, at I and ;; and before the 
Maes, at II; and reacheth the Clifts of the 
Texel, at III and ; ftill following the Dire- 
ction of the ſame Shore, all along the North 
Sea, or German Ocean. 

But deflecting thence towards the South Sea, 
which lieth before Amſterdam, thro' the Streights 
of Texel, at VI ; and of the Fly, at VII; and 
following their ſeveral Channels, along the 
Coaſt of Friezland, till VIII; they conjoyn in- 
to one, at IX; which paſſeth by Horn, at XII; 
comes to Amſterdam, at III; and arrives after 
all at Harlem, where it finiſheth its Courſe, at 
IX : So regularly Progreflive is the Tidal- Flood 
down the Middle of our Engliſh Channel, and 
along the Coaſts of Flanders and Holland; and 
ſo punctually are its Stations ſet down, on each 
Side; where Ports, as it were Land-warks, 
point out what Way its Tumour makes, even 
to an' Hourly Performance ; on Our Side, from 
the Weſt of Ireland, as far as Dover; and on 
Theirs, from Calais to Amſterdam. | 

And, to retutn to the Weſtern Coaſts of 
Ireland, whence the Northward-bornd Divi- 
ſion of the aforeſaid New and Full-Moon 
Flood departed, at the ſame III Hours; it 
arrived to the Weſt Side of the Orcades, at IX 
in the Morning : But being to encompaſs al- 
ſo the Shutland Iſlands, at to Degrees farther 
North; and withal to ſwell the ole Extent 


of Sea, between the Coaſts of Norway and 
R 2 thoſe 


* 
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thoſe andi, before the Flood eou'd be re- 
flected thence, and reach the ſame Height 
on the Eaſt Side of the Orcades, it arriv'd not 
Thither till III in the Afternoon: Nor did it 
affect the Road before the Fair Iſe (which 
lies betwixt em) *till about XI; ( which 
is their Mean Time, ) as is found by Experi- 
ENCC. ' 
But to continue the ſaid Flux of the Tide 
from Fair Iſle Road, where it ſwells after XI, 
down the German Sea to the Dogger, where it 
meets with the South Flood, and incorporates 
with it; It is to be obſery'd, that it exceeds 
not Xl and }, along the Coaſt of Norway, till it 
have paſs'd the Naze; and ſo continues to 
make at XII, or thereabouts, along Denmark, 
and the Futland Iſlands, till it reach the Elbe, 
at the Eaſt- end of the ſaid Bank: And as the 
Tide makes not, on the Shore of Fair Iſt, till 
about III in the Afternoon; that is, four Hours 
later than it does in the Road: So upon the 
Coaſts of Scotland and England, it continues 
to make ſo much later, than on the oppoſite 
Shores of Norway and Denmark; that is, 
either at, or after III, on the Furelands of 
both Nations; till it reach Flamborough- Head 
about IV, over againſt the Road aforeſaid. 

Now it is remarkable, that, altho' the 
Flcod paſſeth along Norway and Denmark by 
a {traighter Coaſt ; and withal according to 
its firſt Direction, from within Fair Ie Road: 
And, on the contrary, is conſiderably de- 
flected from it, towards the Scotch and Engliſh 
Shores; yet its Courſe to Doggerbank is dif- 
patcht, on both Sides, at the ſame Rate; to 
wit, on the Former, between XI and XII 4 

an 
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and on the Later, between III and IV; that 
is, within the Space of One Hour, on either 
Side alike: Hence it muſt be concluded, to 
do the ſame down the Middle Stream (where 
it meets with no Impediment ) ; and to make 
upon the Middle of the ſaid Bank, at XII; 
and perhaps ſomewhat ſooner at the Eaſt End 
of it, and later at the Weſt End; or rather, 
in regard that the South Tide meets it briskly 
towards the Weſt, and decays afterwards ; tis 
Full, all along from the one End to the other, 
at the ſame Time. 

Having thus diſclos'd the Place of the Con- 
greſs, of the N. and S. Floods, to be the ſaid 
ot and the Time to be at XII, by the 

ength of their Courſes thither, in both re- 
ſpecs : It is farther manifeſt, that they joynt- 
ly rais'd the ſaid Bank as a Barrier, to break 
their mutual Inſults upon each other ; and 
that the Elbe, Rhine, Maes, & c. brought down 
their Wreck from Germany, Switzerland, France, 
ec. which compoſeth it; being not a Work 
of the Creation, but a Heap of Mudd, waſht, 
by the beating of their Waves, into a ſandy 
Bank; planed on all Sides, into a rectilinear 
oblong Figure, by the Streams which laid it 
there, to cover the Coaſt whence it came; 
and that it became ſeparated from the Land, 
by the Interpoſition of che South Flood, which 
ſtruck in betwixt it and the Netherl/inds; and 
finally, was parted at each End, from the Enyliſh 
and German Shores, by Channels made by the 
the North Tide; which floap'd off its nether 
Corners, to leave a free Communication be- 
twixt their Streams: As the greateſt Rivers, 


when they caſt up Banks of Sand, to fecure | 
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their Ports, commonly keep more Channels 
open than one, to diſembogue their Floods 
with more Freedom into the Ocean. 

So conſtant and regular is the progreſſive 
Flux of the Tide, down the Mi dale Stream of 
its Channel, around our Coaſts: Let us ſee 
what Rubs it meets withal near the Sbores, to 
hinder its Paſſage, or deflect its Courſe into 


ſo great a Diverſity of Motion, as to be other- 


wile unaccountable. 


— * _ 
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Obſervations and Reflections upon the Diviſion, and 
Progreſſion of the Tide, deſcribed in the pre- 
 cedent Section, with regard io the Shores. 


O begin my Reflections on the Weſt of 
Ireland, where I firſt enter'd upon the 
ſaid Deſcription ; it is obſervable, that the 
Tidal Flood found a free and open Paſſage be- 
fore the South Coaſt of that Kingdom, till it 
enter'd the Chops of our Engliſh Channel, be- 
tween Uſhant and Silly; and held on its Courſe 
to the Eaſ ward, down its Middle Stream, at 
almoſt the ſame Rate, of Time and Place 
progreſſively, from the Lizzard to Dover; 
the Coaſt being favourable, and its Foreland; 
lying almoſt in a direct Line; and the Bays 
betwixt em being ſo little depreſs'd, as to 
give it no conſiderable Stop, or Deflection, 
for at leaſt a hundred Leagues together. 

_ Whereas, on the contrary, it is no leſs re- 


markable, that athwart the Soxth of England, 
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beyond the Channel, on the French Side ; 
that Trat of Sea, which correſponds to 
ours, is divided into Two Bays, or Gulpbs, of a 
large Extent; the One, reaching from Uſhan, 


to Cape Hague; and the Other from Cape Bar- 


eur, to Calais; which break the Courſe of 
the Flood, on that Side, as it were into Starts, 
from one Head of Land td another: And 
certain ſeveral Rocks, and Ilands, which of- 
ten ſtop, and ſometimes force the Flood to 


1 recoil whence it came; after they have rais'd | 


its Tumour to its full Height, two or three 
1 Hours ſooner than ordinary. 

he firſt Rub, that this Eaſtward Progreſſion 
of the Tide meets with, is the Veſtern Sbore of 
1 Uſhant ; upon which, its Flux from the O- 
1 cean, falling, as it were, from a higher Sea 
into lower Water, raiſeth, by Rebound, a 
greater Tumour, than to be ſupported by the 
Flood which brought it, any longer than the 
1 Dint of its firſkdmpulſe laſteth; and by this 
means, makes at III and; in the Morning, 
tuo Hours ſooner than in the Channel it ſelf; 
1 which has the Gulpb below it to fill, before ic 
can arrive to its full Pitch, at VI: And the 
like happens at Garnſey, ſome Leagues down 
the Current; where, to the Sea-ward, it 
makes at V and 1; yet, in paſſing down the 
Channel, not till IX and 3, full three Hours 
later: And it muſt do the like, at all other 
Places, which confront the Flood, to ſet it on; 
and are flan#'d by Channels, to carry it off 
| FTE the Tide has paſs'd the Uſhant, the 
next Rub that falls in its Way is the Normand 
1 Promontory ; which dams the Stream on that 
| R 4 __ ode, 
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Side, tranſverſly, from Cape Hague to St. Ma- 
lo's, which lies in the Bottom of the Bay; 
where tis Flood at V and ;, and the Higheſt 
perhaps in Europe: ſo that it both precedes and 
exceeds That in the Channel at Uſhant, whence 
it Flows; tho at twenty Leagues diſtance from 
it; which ſeems ('till both be well conſi- 
der'd) to make the Effect to anticipate, and 
ſurpaſs the Cauſe that produc'd it: And the 
like muſt happen, proportionably, upon all 
that Coaſt, from the Cape to the Port aforeſaid ; 
and conſequently co-extend to the Gulph, a- 
long the French Shore, from Uſhant thither. 
But the Flood having paſs'd thorow the 
Streight, between the ſaid Cape and the Start, 
down its common Road; while it ſlips by 
Portland at VIII, the Iſle of Vigbt at IX, and 
reacheth Dover at X and 2, it ſpends all that 
Time in doubling the Cape Barfleur, before it 
arrives at the Road of Caen, where ic makes 
at X and 1: And continues to do the like at 
the ſame Hour, all along the Coaſt of Nor- 
mandy and Picardy, from before Caen down to 
Calais : The Lines of the Tide's Diffuſion 
from its direct Courſe, to thoſe Tranſverſe in- 
clining Coaſts, growing ftill proportionabl 
ſhorter, and conſequently ſupplying em witt 
Water ſo much quicker ; till their Diſtance, 
both in Time and Place, be concenter'd in a 
Point, at the Streight berween Dover and Ca- 
lais ; ſo as to render the Making of the Tide, 


along thoſe Coaſts, with regard to its Eaſtern 


Courſe; inſtantaneous. 1 
And from the Streight at Dover, the Sea is 
full before the Downs and Harwich, as far as 
Yarmouth Road, at the ſame Hour that it Floods 
„%%% &2 #2 ;; p ß 4 On 
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on the Coaſt of Normandy and Picardy, for a- 
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bove ſixty Leagues together; tho it be diverſly 


occaſion d: Becauſe, along thoſe Provinces of 
France, the Shore ſo inclin d towards the Mid- 
dle Stream ( which ſwell'd ſucceflively ) that 
the farther they went, it was proportionably 
the quicker ſupply'd : But here, upon the 
Coaſts of Eſſex, Suſſex, &c. the Flux of the 
Tides, being partly reſiſted by the Sands be- 
fore Yarmouth ; and partly repuls'd by the Oc- 

courſe of the Northern Flood, ſwells equally 
at both Ends, and thro' all the intermediate 
Tract of Sea, at once; as alſo upon the ſame 
direct Line, as long as the Water. riſeth at 
Dover to ſupply it; that is, for five or ſix 
Hours Space ; to make High-water all along, 
from Caen in Normandy to Yarmouth in Norfolk, 
at the ſame Inſtant. 

And when the North and South Tides meet 
afterwards upon the ſaid Sands, at XII, and be- 
come united into One; it is after ſuch Man- 
ner, that altho' their joint Flood Co- extends 
to the whole Coaſt of Flanders and Holland, at 
the ſame Hour, on the Road, ſo as to fill All 
fall, at once; yet it creeps progreſſively up- 


on the Shores, for five Hours together; that is, 


from Calais about X in the Morning, to Texel 
near III in the Afternoon; as I have already 
deſcribed; each Flood, notwithſtanding their 
Conjunction, perſiſting to produce its ſpecial 
Effe& : For, in regard the German Sea, opens 
3 Mouth wide enough towards the Northern 
Ocean, to receive its Tidal Impreſſion in full 


Meaſure ; and is deep enough, to convey it 


entirely to the Dyvgger-bank ; and continues to 
the ſame Breadih, to comprehend it all at 
g EY once; 
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once; tis proportionate, in every reſpect, 
to effect it All ar the ſame Time, eſpecially 
being directly objected againft it: And it is 
no leſs proper for the South Flood, inaſmuch 
as it is ſharpen'd by the Streightneſs of its Paſ- 
ſage, at Dover; and withal, directed towards 
the Netherlands: To continue its Flux at a 
competent Rate, along their Shores, in com- 
wy with the Impulſe and Direction afore- 
aid. 

After all, this Coaſting Tide ſets, from the 
N Weſt, upon the Clifts of the Texel, at III 
Afternoon; and at IV, at the Hy; yet 
makes not before them 'rill VI and VII at 
Night; being deflected from its Eaſterly 
Courſe, into the South Sea: And withal, be- 


ing almoft ſpent by paſſing over the Sands, 


makes ſo little Way down their crooked and 
narrow Channels, on the Coaſt of Fiſeland, 
and before Horn ; that a ſecond Flood ſucceeds 
this at Texel before it can reach Amſterdam ; 
and fix Hours &'er it advanceth to Harlem, to 
finiſh its Courſe ; as tis delineaced in the 
following Map of Holland. 

Such is the Speed and Regularity of the 


Flood, in direct and open Channels, as I deſcri- 


bed in the laſt S-&jon ; and, on the contrary, 
it becomes ſo diſorder'd, and retarded by de- 
fleFing Shores of ſhallow Water, as I demonſtrate 
in this; the Tide flowing all the while; 
But Why, upon its Ebb, it ſhou'd make High- 
Water in ſome Places, where it was Low be« 
fore, ſtill remains to be diſcuſs'd. 
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How the Flux of One Tide produceth Another 
by its Reflux; and that One Flood may be- 


come Many, by a diverſe Application to the 
ſame Shore. 9 15 ä 


H Us far I have traced. the Courſe of the 
Tide, as proceeding from the Ocean 
progreſſively, either by a direct, or deflected 
Path; and diſplay'd its ſundry Appearances, on 
both accounts: But being found by Obſerva- 
tion, that its Reflux ſometimes raiſeth Tu- 
mours, where the Flux had produced none be- 
fore; and all this while, no greater quantity 
of Water was return'd by the ſame Channel 
to occaſion it; eſpecially it happening near 
the time of Low-water, and after ſo odd 2a 
manner ; . that whereas in ſome places, the 
paſſing Flood only waſht the Shores, the re- 
paſſing Ebb ſpared them, and fwell'd the 
Channel ; and in others, the Flood made High- 
water to the Sea- ard. ſide of the Iſlands, and 
the Ebbing- water to the Lee ward afterwards: 
Yet, tis Remarkable, that, in thoſe Caſes, 
the Inclining Shores render'd the Tide, at its 
Return, ſo much more compact and forcible, 
by contracting its Stream cloſer together, as 
to perform the ſaid Effects. | 
For an Inſtance of the former Sort, it is 
obſerv'd to be High-water at Dover about & 
and 2 ; and at Calais at XI in the Morning; 
yet in the Srreight, or Channel between them, 
not to {well to the ſame Height, until III in 
the afternopn, upon its Stream's return 3 
| the 
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the Coaſt of Flanders : For, whereas the Cur- 
rent, paſſing thro' the Streight aforeſaid, be- 
tween X and XI, had free liberty, upon their 
Confinement, to mount both Shores at once ; 
yet cou'd not riſe to its full Height in the Chan- 
nel, being carried off too ſpeedily, three ſe- 
veral Ways at once; viz. towards the Downs, 
Flanders, and France: But now at III, upon a 
triple Confluence of all their Streams, in the 
Mouth of the ſaid Sereigbt, it becomes ſwell'd 
up in the Middle, by em All at once; and yet 
its Tumour is ſo buoy'd up from each Side, 
by the Occurrence of the two adverſe Streams, 
from the Engliſh and French Side, as not to let 
it affect the Adjacent Shores. 1 
Of the later Sort is the Tide at Uſhant ; 
where it makes, by its Flux from the Main, 
into the Bay towards the Veſt at IV and in 
the Morning ; and yet is not full Sea, on 
its Eaſt Side, by its Reflux out of the Channel, 
till XII at Noon; the Stream, on its return 
along the Inclining Shore of Little- Britain, being 
more contracted, and haſten'd Thither- ward; 
than towards the oppoſite Side of the Iſland, 
where it flow'd before. J | 
The like happens at Garnſey, which lyes 
ſituated in the Sea, upon Cape Hague, the 
Foreland of all Nermandy; which, ſtraight- 
ning the South Channel to the Half; makes 
the Ebb, at its return from the Eaſt, to 
fill that Side of the Iſland full at XII and 3, 
that was empty before; when it Flow'd at 
VII, on the contrary Part: And the ſame Judg- 
ment is to be made of all other 1/ands, which 
lye Open to receive the Flux of the Tide, 
on the ane Side; and withal near ſome + 
75 : a ee 
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clining Shore, to contract its Reflux more In- 
tenſly, on the Other. 

And upon all the aboveſaid Accounts, the 
Flood affects the Ie of Wight, on all Sides re- 
ſpectively, at different Hours: Firſt, on the 
Weſt Side, as being directly oppos'd to the 
flowing Stream, the growth of its Tumour is 
conſequently haſten'd by it, ſo ſoon as to 
VIII in the Morning: Next, on the South 
Side, which lyes towards the Channel, the 
Tide is carried off again by it, at IX: Then, 
on the N. Weſt, where the Tide and the Race 
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meet on the backſide of the Iſle, before Calſhor, 


the Water is full at XI : After that on the N. 
Eaſt, the Flood has at Portſmouth a Harbour 
to fill, which detains it till paſt XII: And 
finally, it expects the Reflux of the Stream 
out of that Port, to meet the Ebbing Water 
from Winchelſesa and Dover, at full Eaſt; to 
{well on their Occourſe there, higher than 
before, about I and :; having ſpent full fve 
Hours ſpace, in ſurrounding ſo ſmall a ſpot 
of Ground ; which is near halt as much time, 
as ſufficeth to do the like to all England and 
Scotland, conjoin'd. 

The like diverſity of Tides, is alſo found 
to affect Capes, Promontories, &c. upon their 
different Applications; as the Start, Flamborrow- 
Head, the Lizard, &c. that are waſht by 
thwarting Streams, which haſten their Tides 
on that Side, towards the Ocean ; till they 
be let off again down the Channel, and are 
defleted afterwards to the Leeward ſucceſſive- 
ly, both to prolong their Continuance, and 
repeat their Tumours, by a diverſe Acceſs to 

the ſame Place: As without Calau, to - 
| h 4 


The Motion of the Tide, 

fall Sea at Land ;; towards Dover, at III; in the 
Creek, at IV and; without the Road, at X and 
2 : and at the Peer, at XII: Nay, ſometimes 
itis Progreſive on one Side of a Cape, and ſeems 
Retrograde on the other ; as when ic makes 
at X before Dover, it advanceth two hours 
forward towards 9winborrow ; and ſeemingly 
retires as many backward to South-Hampton, 
to make full Sea at XII, with the Southing 

Moon at both Places. 
But in caſe thoſe Promontories &c. ſhoot 
direttly into the Main, as on the Weſt Coaſt 
of Ireland, where no ſuch Currents thwart em; 
the Tide affects em an hour ſooner, than the 
Bays within the Capes ; and Theſe, an hour be- 
fore the Port:; whereas it fills the Rivers ſuc- 
ceſſively flower, the farther they ſtrike up into 
the Land; as it doth all along the South Coaſt 
thereof; from C. Clear to Waterford : Hence 
it is High-water in the Road at Harwich, an 
Hour before the Por: be full ; and ewo Hours 
ſooner before 7Tinmonuth, than it makes at Neu- 
caſtle ; and three Hours at Margate, 'ere it be 
full Sea at London Bridge : And, whereas it 
flows on the Downs, at XII ; at Graveſend, at 
Land;; and not at London till III; the Firſt 
Stage being twenty Leagues, and the Laſt but 
ten; and conſequently the Courſe of its Flux 
grows doubly ſlower; Hence we may Con- 
clude, that it does ſo ſucceſſively to the End 
of its Journey. 
Finally, as to the Approach of the Tide to 
other Coafts, which are Bold, and hold to the 
fame direction; tis both ſpeedy, and all along 
Conſequent to ic ſelf, to a Moment; but, if 
the Shore prove either rough, or tas , , or 
. roken 
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broken by Rocks and Shelves, its Acceſs be- 
comes proportionably retarded ; yet grows 
not conſiderably flower, unleſs upon ſome 
Remarkable declivity from the Channel, which 
ſupplies it; which is viſible to the Eye, and 
referable to the Map of the Place, without any 
other Elucidation : So that having diſplay d 
the Courſe of the Tide, as raisd by the Moon's 
Preſſure, between the Tropicks 3; and diffuſed 
over the Atlantick Ocean, by the counterpoiſe 
of its own Weight, in the Two precedent 
Maps ; and in This, having pickt up the chief 
Rubbs, objected againſt its Progreſs thro' our 


Britiſh Seas, and remov'd 'em out of its way, 


as to deſignation of Place, and computation 
of Time: It occurs to ſhew, how it becomes 
diverſify'd in Height, as well as Speed, both in 
our Narrow Seas which it affects; and in the 
Ocean it ſelf, which produceth it. 


8x6 7. 1; 


A brief Rehearſal of the moſt remarkable Occur- 
rences of our Britiſh Tides, already diſcours d 


of 


Ince the manifold Diviſions of the Tide 

in our Narrow Seas, and the great diverſity 

of its Channels, have ſo deflected its Streams 
every way at once; that no known tract of 
Water, of the ſame Extent, ever branch'd it 
ſelf into ſuch variety of Occurrences ; that 
it ſeems to abridge all thoſe, that are any 
where found in the Ocean, within ſo ſmall a 
compals ; 
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| compaſs £ I ſhall only recount a few, out of 
ſo great a Number; which are moſt Remark- 
able, and explanatory of thoſe, which I have 
5 contingently taken notice of, but not fully 
Explicated, elſewhere; - referring the reſt to 
the Inſpection of the Map thereof, whereby 
is drawn a Scheme, which repreſents em A 
at one view; and exhibits to the Eye their 
Connection and conſequence more effectual- 
ly, than Words can expreſs. 3 
Firſt, One and the ſame Tide may affect 
- ſeveral Ports at once, tho they Iye all on the 
ſame Side of the Channel, that ſucceſſively 
ſupply'sꝰ em; as along the Coaſts of Norman- 
dy and Picardy, from Caen to Calas; or the 
Ports be ſituated on the Oppoſite Coaſts ; as on 
the Downg, Barwich, and Yarmouth'; upon all 
which, it Flows all along at the ſame Time, 
tho' the Stream which ſupply's em, paſſeth 
by em \ſucceſſively, one after another, but 
not at the ſame diſtance. 7 
Secondly, the ſame Tide may, contemporally, b 
fill far remote Ports, by diſtin Channels, if 
they either lye at the Jike diſtance from the 
Places, where their Streams were ſeparated ; R 
as the Iſle of Wight, does from Dublin; and C 
Rye, from Leverpool ; which are alike diſtant 1 C 
- from the Lizzard, where their Floods were th 
ſeparated : Or, the ſame Flood may be fig 
| .. Cconvey'd by two oppoſite Channels, reflexd to E 
£| the ſame Place, ſo as to make ſometimes but th 
4 one ſingle Tide, when they meet there; or La 
elſe rwo diſtin& ones, when they are driven bis 
by the Wind ſuceeſſively thither ; as at the . 
— Ie of Man; when the ſame Flood paſſeth, Ri 
rom the Ocean, by the Nor:h and Soutb of PI 
| Ireland, 
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Treland, diverſly thither ; while the ſame Tide 
paſſeth, in like manner, by the N. of Scot- 


land and S. of England, to Hull ; and makes 


but one Flood there, at the remoteſt Diſtance 
from the Ocean. 


Moreover, in regard the Courſe of the 


Stream, while it flows in a direct Line, is per- 


form d with moſt Eaſe, and greateſt Celerity ; and 


every Deflection becomes a retarding Impedi- 
ment: Hence, it is High- water an Hour ſooner 
at Briſtol, than at Bridgwater, tho' it be much 
farther diſtant from the Ocean, becauſe it lies 
in a directer Line from it: And the Flood 
ſwells two Hours ſooner at Dover, than at 
Portſmouth, which it paſſeth by, becauſe it de- 
fle#s out of its Road; and when it is arriv'd 
thither, it finds a large Creek to be fill'd with 
Water, which doubles the Impediment. 

\ Beſides, the Flux and Reflux of the ſame 
Tide, being jointly perform'd in twelve Hour: 
Space, in all Places, how eircumſtanc'd ſo- 
ever, according to the Stamp firſt ſer upon it 
by the Moon's Preſſure, between the Tropicks ; 


yet not ſo, as to be perform'd in fix Hours apiece ; 


but, by how. much the longer the Flux is, the 
Reflux muſt be ſo much ſborter, and on the 
Converſe ; according to the Capacity of the 
Channels which convey em, and the Situation of 
the Ports which receive em: Hence, Rivers, tho 
ſupply'd by the ſame Flood, and cloſe together, 
Ebb and Flow at different Rates, and ſeldom at 
the ſame Time; as Marſey, and Ribble : The 
Later ſpends more Time in Flooding than Eb- 
bing, and the Former does the contrary 5 as 
wanting that Fall of Stream, which the other 
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River has, to diſcharge itſelf, as ſoon as the 5 


Flux is over. 8 And 


3 
n 
.Y 
x 
4 
bo. 

9 

: 

f 

+ - 

* 

; 

f 4 
* 
* 

. 
© I 
n 
19 
: 
by 
: 0 
2 


134 


The Motion of the Tide, 


And if the Places, affected by the Tide, 
lie in the ſame Trad, ſo as to be affected by 
it ſacceſſively, one after another; the difference 
of their Tides, is to be calculated from their 
diſtance of Time, not of Place: Hence it is 
High- water at Calais, when it is Low water 
at London Bridge, and on the Converſe ; be- 
cauſe it conſtantly ſpends about fix Hours in 
paſſing between em; and not becauſe they 
lie at ſuch a diſtance of Place from each other; 
ſince ic alike affects Amſterdam, and Harlem; 
tho theſe be not ten Miles diſtant, and thoſe 
are near thirty Leagues: And in caſe. their Di- 
ſtance either exceeds; or reacheth rwelve Hours, 
as the Tides do at Plimouth and Hull, or at 
Texel and Amſterdam; they cannot be flooded 
both at once, by the ſame Tidal Undula- 
tion. Fa PURA yo 
Nor is it ſo ſtrange, that our Engliſh Channel, 
the River Humber, and Zuider Zee, ſhou'd at 
once make High-water, by three different Tides, 
ac ſo great a diftance of Place; as that the 
Garrone in Gaſcony, ſhou'd contain Two diſtin 
Tides, and the faid Zee as many at once, 


for fx hours ſpace in twenty four; every 


Tide ſpending eighteen bours in paſſing up 
that River (as well as thro' that rake) at 
twelve hours diſtance; the one from the other; 
making High- water in the Mouth of the River, 
and at Baurdeaum at the ſame Inftant, by 
different Tides, the one ſucceeding the other, 
at the ſaid diftance ; and the leading Flood 
ſpending {x hours more, before its Courſe be 

niſhic at St. Macar's; yet fail not to make 
their reſpective Returns in due time. | 
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Thus the Motion of the Tide, which was firſt 


impreſs d upon that vaſt Wilderneſs of water, 


the Ocean in general; tho throughout Homoge- 


neous, both for time and place; riſing and falling 


perpendicularly, upon the Equator, and alter- 
nately, in fix hours apiece; when it was boun- 


ded with Coaſts and Shores, the Tides became 


diverſly deflected, by their different Situations,” 


from their former Regularity in both reſpeds ; 


as appears by the more ſpecial Account, gi- 
ven of em within the Atlantick : And upon its 
Reception into our Narrow-Seas, new differen- 


ces in thoſe reſpects aroſe at every turn, into 
ſuch a diverfity of Motions, and manifold 
Occurrences, as I have already deſcrib'd. 
Now, in regard it ſprung at firſt, from a 
few Feet and Inches, near the Equator ; to al- 
moſt as many Fathoms in other Places; I am 


to ſhew, in the ſequele of the enſueing Section, 


what Advantage it makes of every ſtep it takes, 
from the one Extreme to the other. 


OB Hh 9s 7, 


Of the Tide's diverſity in HErGAarT ; and bow 
it is gradually encreaſed, bath in the Atlantick 
Ocean which propagates it, ana in our Narrow 
Seas, which receive it. . 


O take theDimenſions of the Tide, aright; 

and draw the Encreaſe of its Height and 

Speed, from proportionate Depths of Sea, and 
Inclinations of Coaſts and Shores, along its Courſe 


from the Equator, whence it has its Origin, to 
: 8 2 our 
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our Ports, where it terminates: I here re- 
aſſume that New- Moen Tide, which I deſcrib'd 
in the laß Section, for a Pattern to follow, 
thro the Atlantic Ocean into our Narrow Seas; 
and remark what advance it makes at every 
ſtep, in either reſpect. 


The Firſt Step, which the New- Moon-Tide 


monthly advanceth above the Ocean's natural 
Level, at the Equator (as we are told, from the 
Relation of a curious Obſerver) exceeds not 


fix. Foot; whereto the Equinoctial Flood, ſuper- 


adds not above ſix Inches : whereas at Briſtol 


here in England, and at St. Malo's in France, 
it reacheth ſixty and ſeventy Foot, as is found 


by Experience: So that the Effect ſeems to 
exceed 'the Cauſe, from whence it ſprings, in 
a Decuple proportion: Now, to trace the ſaid 
Steps 1n order, from the firſt to the laſt ; and 


ſhew, from the Connexion and Conſequence 
of the whole Series, that they arrive only to 
an Equivalence each'to other, all Circumſtances 


being duly conſider'd ; 


Firſt, It is obſerv'd, that the ſaid fx Foot of 
Water, which, near the Line, is ſpread over 
all that Space of the Ocean, which extends 
from Guinea to the Weſt: Indian Iſlands, is con- 
tracted by Libration, into half that Breadth at 
the Atlantik Tumour ; and conſequently 
muſt be rais'd double that Height, to recom- 
pence in one reſpet, what it looſeth in 
another; eſpecially being depreſs'd perpendi- 
eutarly by the Moon, and in a more ample 
Mealure nearer the Eguater, than elſewhere ; 
After that the Lines of her Preſſure are more 
oviiquely aud thinner Icatter'd ; to make {ix 9 
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of Water there, more than equivalent to twice 


Six, at the Middle of the Arlantick. 
Again, the ſaid Tumour, diffuſing ic ſelf 
towards the Coaſt of Europe ; That Part of it, 

which falls on the Weſterly Shore of Spain, and 


France, on the one Side; and on the Southerly 
Coaſt of Ireland on the other; becomes itill 
more contracted, to add fix Foot more; and 
entring upon the Scundings, their ſhallow Bot- 
toms ſtill advance it gradually, as they aſcend ; 
to ſuperadd fix Foot at leaſt, before it enters 
the Chops of our Engliſh, and Iriſh Channels; 
being contracted as well in Depth, as Breadth, 
ſo as to make its Total Elevation iwenry-fou 
Foot, or four Fathoms compleat. a 
Or, be the Tide, in its Paſſage between 
Breſt and Kingſale, advanced to what other 
determinate Height ſoever ; yer all the ſeve- 
ral Floods of our Iriſh and Engliſh Channels, 
from Dublin to Hall; as alſo thoſe of France 
and Flanders, from Breſt to Amſterdam, muſt 
depend upon it as their common Source; {o 
as to owe their Riſe above it, either to the 
advantageous Reception into their Ports, or 
to the favourable Conveyance of their Chan- 
nels, thither ; ſo as to mount ſome of em 
ordinarily, to thirty and forty Foot; and o- 
thers extracrdinarily, to at leaſt ffry, faxty, 
and ſeventy Foot: But the Queſtion is, Haw 


_ thoſe Ports and Channels may be fitly diſpos'd 


for that Purpole ? 


The fir advantageous Diſpoſition for a 
plentiful Flood, is, chat the Mouth of the 
Channel, which intromits it from the ſaid ge- 


neral Source, be wide enongh ca fill up che 


Ports 
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Ports which receive ic, in due Time, before 


its Reflux takes it off again; or elſe it falls 
ſhort of the Height of the common Tide, 
which leaves the Port ſo unſupply'd, that it 


ſtagnates, in ſome Meaſure, into a Lake ; 


that neither riſes ſo high, nor falls ſo low, as 

the Sea it ſelf at Spring-Tides ; while the Neap- 

Tides ſeem to ceaſe into Calm- water. | 
Next, to give the ſaid Aperture a conſide- 


- rable Advantage, the Sides of the Port which 


receives the Flood, muſt mutually incline each 


towards the other, to contract its Tumour, 


as it were, Pyramilically, from the Baſis, 
whereby it enters in ample manner, to the 
Vertex, where it is perfected; that the Weight 


of ſo much Water, put into Motion, may 


ſtill paſh forwards its gradually contratted Stream, 


with more Violence; to make out in Height, 
and Speed, what it looſeth in Breadth : as it 
happens in the Downs ; which lie at above 
three hundred Leagues diſtance from the Ocean, 
and are choaked up with the Goodwin-Sands ; 
and withal invert the Current Veſt ward, quite 


contrary to its former Courſe, thro' the Chan- 
nel that convey'd it thither ; yet the Bay, by 


Vertue of its Triangular Figure alone, con- 
tracting itſelf into the Mouth of the Thames, 
ſends up the River a conſiderable Tide, for at 
leaſt !wenty Leagues together. 


Thirdly, Becauſe quickneſs of Motion adds 
an equivalent Force, proportionably to the 
Weight of the Water which is moved; and 


Prejactils, are inclined to follow their frf# Di- 
-rection ; every *Defletion from it, muſt turn 
to the Tide's Diſadvantage : Hence it is, that 
the / Mouth of the Seine, tho' ic adds a Deprb 


pro- 
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proportionate to its other Advantages, of Ori- 
fice and Figure, to furniſh Water enough for a 
protracted Tide ; yet, being entangled by its 
Serpentine Vindings, to and fro, it advanceth 
not up the River above half as far, as it doth up 


Garrone upon the ſame Advantages ; finding all 
along an opener and ſtraiter Channel, which car- 


ries it up into the Land one Hundred and twenty 


Miles, without any Diſturbance. 

But, to raiſe the Tide at Briſol, remarka- 
bly above all the afore-mefition'd ; beſides the 
faid Advantages of Breadib, Depth, Figure, and 
Direction; the Severn- Sea, which brings it 
thither, adjoins to the Ocean, and opens di- 
rectly towards it, to receive it in full Force, 
and give it no defie#ing Check at its En- 
trance; inſomuch that the Tide ſometimes 
reacheth ſixty Foot ; and upon the ſpecial En- 
couragement of a ſtrong South-2veſt Wind, it 
overwhelms the adjacent Country in a De- 
lage, beyond Meaſure. | 

Let, to exalt the Tidal Flood to its b7gheft 
Pitch, after it is contracted to the Half, by 
our Engliſh Channel, before it reacheth the Cape 
at St. Malo in Normandy ; it is again ſtraitned 
to the Half, e'er it reacheth the Bottom of 
St. Michaels Hill; and there, being pent up 
ina Corner, and put to a peremptory Stop, 
without any Inlet of a River, to take off part 
of the Tumour, it ſwells to twenty Foot; the 
bigbeſt Tide perhaps, that can be found thro'- 
out the Univerſe. | 

Moreover, when Two Tides chance to 
meet, and are united in One, the joint Flood 
becomes exceedingly advanced; the Speed of 


their Occurrence one towards the other, he- 
. 8 _ ing 
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ing accelerated in a double Proportion to the 
ſingle Motion of each apart; as is obſerv'd in 
the Congreſs of the North and South Tides, 
both in our Triſh Gulpb, at the Peel in Lanca- 
ſhire ; and at the Mouth of Humber, in the 
German Ocean; where they amount to ten Fa- 
thoms, or fi/ty-four Foot apiece ; tho it happen 
at their utmoit Diſtance from the Atlantick; 

and after the Flux of their Currents be almoſt 

ſpent into Calm-water ; yet without the A,, 

fiftance of the aforeſaid Advantages. 

In fine, ſuch is the gradual Encreaſe of the 

Tidal Tumour, as well in the wide Ocean, as 

in our narrow Seas, that one New-Moon 

Flood, runs thro' all the Diverſity I have hi- 

therto deſcribed, Within the Space of twelve 

Hours; in paſling (for Example) from the 

Equatcr to St. Malo's; inſomuch that fix Foot 

= Water in the one Place, is advanced to a- 

bove fit) Foot in the other: And whereas 

it has been obſerv'd, that the Equinoctial Tides 

do not ſuperadd to the reſt, above /ix Inches at 

the Line; yet at St. Malos they ſurmount 

their Fellows at leaſt five Foot; the Product 

agrees exactly with the former Account, vix. 

that, as a Tide of / Foot there, produced 

another here of „t) Foot, in a Decuple Pro- 

3 portion ; ſo does the {ix Inches ſuperadded 

* make ſixty Inches, or five Foot, which is the 
Number propos d. 


Thus the Tides are diverſified in our Rivers, 
and arrow Ses, with an endleſs Variety, both 
of Courſe and Growth ſucceſſively, according 
to a regular Order, both of Time and Hace; 
with a conſtant Dependence on the Flux and 

Re- 
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Reflux of the Ocean ; and as received by our 
Roads, and Ports, with open Arms : But now 
it is to be treated, as being ſhut up in ſuch 
Lakes, and Seas, as admit of more or fewer 
Tides than ordinary, and ſometimes without 
any Communication with it whatſoever. 


» 


— 


HA 
Of the great Diverſity of Tides, in our In- 


land Seas, or Lakes; and, How they are 


occaſion d. 
Have hitherto conſider d the Courſe 
69S I 


CIR 


of the Tides, and its various Ap- 
pearances, as taking their firſt Riſe, 
= N from the Moon's Preſſure upon 
* the Sea, near the Equator; in- 


aſmuch as they affect thoſe Ports and Arms of 


the Sea, which have a free Communication 
with the Ocean ; and moſtly ebb and flow to- 
gether with it, twice in twenty-four Hours: But, 
I am now to confine my Diſcourſe to ſuch 
Bodies of Water, as are Seas only by denomi- 
nation, but Lakes in reality, for their little 
or no Commerce with it; and with regard to 
thoſe Tides allo, which immediately proceed 
from her Preſſure and Preſence, without any 
Dependence on the Ocean at all. 

Now, foraſmuch as thoſe Likes which lie 
wholly ſequeſter d from the Sea, are differently 
affected by the Tide, from thoſe which en- 
joy a free Communication With it: And a- 
gain, Zh ſe become as diverſly agitated by its 
tl Ls 
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The Motion of the Tide, 
Tidal Commotion, each according to their 
reſpeftive Correſpondence with it; and more 
or Jeſs, with regard to the Number and Capa- 
city of the Paſſages which joyn em together: 
Hence, for Diſtinction and Clarity's ſake, I 
begin with thoſe, whoſe Conſideration is 
molt ſimple, and ſeparate from the Sea; and 
proceed to the Reſt, according to the Order of 
their Compoſition, which have One, or Two Inlets 
from the Ocean; and ſhew how they are af- 
fected thereby; and each in a diſtin Sechion. 


1 


. 


Concerning ſuch Seas, or Lakes, as are wholly ſe- 
parated from the Ocean; yet ſometimes Ebb 
and Flow, by the Moon's immediate Preſſure. 


VIRST, the Caſpian Sea is not obnoxious 
to'any Tidal Commotion, as lying ex- 
tended from North to South, athwart the 
Moon's Diurnal Courſe, which is from Eaft to 
Weſt ; ſo that her Preſſure muſt affect its Su- 
perficies, much alike in all Places at once ; 
and cannot raiſe the Tide more in one Place 
than in another: Beſides, being ſo ſhz/low to- 
wards the Veſt Side as ſcarce to be Navigable; 
it is not capable to receive a Counterpriſe of 
Water, to fetch up the Eaſtern Part, which is 
much deeper; that the whole Lake may librate 
reciprocally both ways ; the one End of the 
Scales, quite overweighing the other. 8 
Next, 'tho' the Euxine Sea be of an equal 
Extent with the Caſpian, and of a much more 
8 Com- 
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commodious Situation, being ſtretch'd out 
from Eaſt to Weſt, that her Preſſure may roll 
over it ſucceſſively; yet it ſuffers ſo /mall a 
Commotion from it, either to ſet its Libra- 
tion on foot, or to advance it gradually, as 
ſcarce to render it perceptible ; for want of 
inclining Shores, to contract it into a narrower 
Compaſs towards the Eaſt and Weſt Ends, and 
ſharpen it both ways into a Point, as it does 
in the following Inſtances. 

For, whereas the Huron-Lake in North- Ame- 
rica is of the like Situation, and almoſt of an 
equal Extent, with the aforeſaid ; by being 
contracted towards the Eaſt End, into a more 
acute Angle; it advanceth a Tide to ſo confi- 
derable a Height, that twice a Day (by the 
help of its Libration) it ſwells the Canada more 
than” ordinary, for fve or ſix Leagues toge- 
ther. | 
Moreover, the French report of the Upper 
Lake, which lies on the N. Weſt of this, and 
falls into the ſame River; that notwith- 
{landing it is ſituated five bundred Futboms a- 
bewve the Superficies of the Sea, and lies at 
two hundred and ſeventy Leagues diſtance from it; 
yet it Floods to two, three, and forr Foot in 
Height; which plainly ſhews, that theſe Tu- 
mours proceed abſolutely from the Moons 
Preſſure, without the Intermediation of the 
Ocean to raiſe em by way of Libratian, at ſo 
great a Diſtance from the Sca, and exalted ſo 
many Fatboms above t. | 

And whereas my Author adds, that the Up- 
per Lake is a hundred Leagues in Breadib, and 
doubtleſs of a Length proportionate ; and fig- 

nally Remarks, that its Tides advance to the 
1 He ig t 
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The Motion of the Tide, 
Heights aforeſaid at the Full. Aon, without 
taking any Notice of the New-Aoon Tides 


at all; he plainly implies, that either there 


happens no Tide of the later Sort; or that 
they be of a Size or Number much inferiour to 


the former: And this Reaſon is aſſignable for 


the Diſparity ; viz. That, altho' the con- 


join d Pulſes of the Sun and Moon (at the 


Cbange) be equivalent to their ſeparate ones 
(at her Fall) in the Ocean, where the Wa- 
ters Volubility is ſuch, that tis all one whether 


their Pulſes be once doubly, or twice ſingly, ap- 


ply'd, within the Space of :wenty-four Hours: 
Yet in Lakes, wherein, for want of a compe= 


tent Breadih and Depth, the Tidal Tumour can- 


not roll to and fro with the ſame Freedom; 
their Pulſes ought to be repeated rwelve- hourly, 
(as at her Full) to give every other Vibration 
a jog, to keep em en foor ; and not expect 
em to be doubl d at the twenty · four Hours End; 
leſt, by ſo long a Forbearance, they grow ſo 
ſluggiſh and unactive, as, by degrees, wholly 
to ceaſe. 


SEC T. II. 


_ Of Inland Seas, which partake of the Injlux of 


the Ocean by one ſingle Streight, or Pailage ; 
and bow wariouſly they are affected thereby, in 
reference to the Tide. VP 2 


S to thoſe Seas which have a ſingle Inter- 
. Courle with the Ocean ; the Bali:ck keeps 


a conſtant Ccerreſpor.deace of Flux and Reflux 


with 


SEES TIDE 
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with the Geman Ocean, without any Tidal Im- 
pulſe from it; ſending forth a Stream of Wa- 
ter into it in Winter, when the freſh Floods 


ſwell it above the Level of that Ocean; and 
withdrawing it again in Summer, when the 


ſcorching Heat of the Sun ſinks its Superficies 


as much below it. 

Beſides, the Gulph lies in too crooked and 
awkward a Poſture, to be wrought upon by 
fo regular a Motion, as that of the Tide; and 


is ſituated too far North, to be influenced by 


the Moon's immediate Preſſure ; and withal 


too remote to the Eaſtward, and thick-ſhel- 


ter'd on the Weſt by the Orcade's Iſlands, to be 
influenced with a Tide from the Atlantick: 


But, on the contrary, the Mediterranean Sea, 


being ſituated more advantageouſly in the a- 
foreſaid reſpects; as lying more to the South, 
and in the Tide's way ; and being of a com- 
modious Figure, is as diverſly affected, both by 


the Influx of a Stream from the Ocean, and 


the Impulſe of the Tide. ge 


In reference to the former Conſideration, it 


{ſwallows down, by the Streigbt of Gibraltar, a 
vaſt Quantity of Water, without any com- 
petent Return; and the Reaſon is manifeſt ; 
as being moſt expos'd to be dreind by the 
ſcorching Beams of the Sun, by means of its 


more ſoutherly Poſition, than of any other 


Lake in Europe : And, on the contrary, being 
as ſcarcely recruited by the Confluence of freſh 


Rivers, conſidering the Largeneſs of its Ex- 


panſion, and vaſt Trafs of Land, which it 
waters with its Vapours : as from Spain it re- 


cCeives only the Ebro, which is conſiderable ; 
| from 


— 
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from France the Rbeſu; and from Greece and 


- 


Aſa only the Influx of the Byſphorus ; which 
alſo has its Reflux at the ſame time ; and from 
the Coaſt of Africk only the Nile, which is 
of any Account; the reſt of their Streams 
which are almoſt innumerable being re- 
nded into the Indian and Atlantick Oceans, 
without any other Gullet than this at Gibral- 
tar to make Reſlitution. 
And, to conſider this Midland Sea with te- 


gard to the Impre ſſion of the Tide : lince, 


as to its Poſition to the NHeſt ward, it enjoys a 


free Communication with the Ocean, to be 


ſtirr'd up at every ewelve Hours End by the 
Tidal Influence. of the 4:/antick, after the 
manner of other Arms of the Sea, which ſer 
directly into the Ea: And again, as to its 
Extent, it ſtretcheth itſeif Eaſtward above 
fifty Degrees, from the ſaid Streight up into the 
Levant; and carries along with it a compe- 
tent Breadth, to reſent: the Moon's immediate 
Preſſure with a Tidal Commotion, like the 
Lakes aforeſaid ; which, in accord with her 
Diurnal Motion, muſt ſet into the Veſt, in Op- 
Poſition to the Former. 
Now, in regard this Midland Sea, (at each 
End whereof: the {aid two Tides are fo dif- 
ferently rais d,) conſiſts of ce entire Body of 
Water; they muſt, in ſome ſort, interfare with 
each other: And again, the Moon makes 
High- water at Rhodes, which lies near the 
one End of that Sea (as appears by the Tide- 
Table) at her Soutbing there; and finds it a- 
gain at her Saut bing, on the Road of Gibraltar, 


which is the other End; having pals'd fifty De- 


. grees,, or & Quadrant of her Diurnal Circle, 


into 


5. — 
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in Inland- Seas and Lakes: 
into the Vet: Hence the ſaid Tides muſt ſo 


keep Touch with each other, as to riſe and 


fall by Turns at every ſix Hours End, and com- 
pole one ſingle Motion; the whole Body of 
Water Librating alternately irom the one End to 
the other. . 

Io eftabliſh the Union of the ſaid To T;des 


in One, by Counter-libration ; the Streight,which 


lets in the Former, being of too narrow an Ori- 
fice, to receive and raiſe a Tymour ſufficientto 
reach the Levant ; eſpecially the Gulph being 
near fopr up in the Middle by Sicily; which ma- 
nifeftly divides it into Eaſtern and Weſtern Bays ; 
which lie not in one Strait Line, but disjoin'd 
and diſplac'd, each according to the different 


Direction of the Shores : Yet the Gulph is of a 


competent Capacity to contain, as it were, 
Two Tides ſo differently rais'd at both Ends of 
it at once; Which have free Liberty left em 
for their Conſunction, and fall at a correſpendent 
Time, each to advance the other, according 
to its proper and natural Courſe, in reference 
to their joint Libration, quite thro' out the Me- 

it errantan; as T have already deſcribed. 
Beſides, the Tides on both Sides of their Axe 
riſe to near an equal Height in the Eaſtern to 
the Weſter» Diviſion : Hence it is, that the 
Tide riſes as high at Venice as it doth at Mar- 
ſeilles; as alſo in the Euripus as at the Bottom 
of the Levant; in each reaching about a Foot : 
And more ſignally to expreſs its Dependence 
on the immediate Preſſure of the Moon, it 
more abounds at the Full than at the Change ; 
according to the Cuſtom of other Lakes, which 
hold an immediate Correſpondence with her 
Preſence ; After all, it ſwells higheſt where 
, it 


8 — 


147 


: 
* 1 
& 1 
** A K N nt a 0 4 Fl " * 
PPP A ⁵—P——— . ̃—9 rats ne A 9c | — * / , \ 
„ 
N - i _ 8 7 bd, W 4 , 
\ l Ws = D . 


1 
ly hat * 1 oy 7 & 4 
ON 12 4 e « —ôͥé᷑innn BP > ot at; 9s 27:5 0 
* . 


748 The Motion of the Tide, &c. 
it is broadeft ; and higher on the Nortb- Side of 


the Gulph whither it is driven, than on the 
South -Side, where it is taken off by a Coaſting 
Current (according to the Courſe of the O- 


cean) into the Soutb-Eaſt Levant; whence it 


Came. 


Now, to take the Liberty of Speculation up- 
on the Tide in the Red- Sea; (having hitherto 
had a conſtant Recourſe to Senſe and Expe- 
rience, for Matter of Fact in other Places) and 
to argue from Parity of Reaſon ; alt ho' it 
conſiſts of a long and narrow Body of Water, 
continued by a Streight to the Eaſt- Indian O- 
cean ( much like the Mediterranean by that at 
Gibraltar) which is almoſt choak'd up by an 
and, which chfructs its free Communication 
with that Ses; yet it has a competent Tide 
by the Aſſiſtance of the Moon's immediate Preſ- 
ſure; lying ſtretch'd out, for near twenty De- 
grees, from Soutb-Eaſt to Nortb-Weſt; in the 
moſt advantageous Poſture for the Moon to 
affect it at the South-Eaſt End firſt, at her Riſing; 
and thence to puſh the Tide forward gradual- 
ly towards the North and Weſt, upon her Ad- 
vance to the Meridian ; and as opportunely 
to let it fall back again Eaftwardly, at her De- 
clination into the eſt. : 


S rr. III. 
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ECT 


Of thoſe Gulphs or Lakes, which, by receiving 
their Tides thro' ſeveral Channels, either add 
or ſubſtract from their accuſtomary Number, in 
other Seas. 4 


INC E amongſt all the Diverſity of Tides, 
which I have yet diſcours'd of, either in 
the Ocean itſelf, or our narrow Seas, High- 
Water does regularly affect the ſame Place, 
once in twelve Hours: It now falls of courſe to 
enquire, How it come to paſs, that one and 
the ſame Tide ſometimes flows ner, and ſe- 
veral diſtinct Tides ſeldomer than twice in wen- 
2 Hours: And to produce Inſtances re- 
ſpeRively for that purpoſe, 


Firſt, It is obſervable, that irregular preters 
numerary Tides (whether by Exceſs or De- 
fect) affect only ſuch Gulphs or Lakes, as are 
fituated between two Seas ; and thoſe of the 
former Sort, which exceed in Number, are 
occaſion'd by the Diviſion of one and the 
ſame Tide into ſeveral Streams, by different 
Channels, conveying em thither at diverſe 
Times; where, notwithftanding their Divi- 
ſion, if they chance to arrive both at once, 
they compoſe but one regular Tide, at their 
Junction; as plainly appears in our Ir5þ Gulpb, 
where our Norch and Sou Channel: meet, and 
ordinarily re-wnite their divided Floods into 
one; and alike communicate it to all the 
- confluent Rivers around the Shore. 


T | But, 


e 
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But, in caſe the ſaid divided Floods reach 
not the Bottom of the Iriſh Gulpb, at the ſame 
Time; as is obſerv'd of the bigheſt Equinoct ial 
Tides, when that Part which comes from the 
South, is driven thither over-haſtily by a brisk 
South-weſt Wind, ſtanding full into the Mouth 
of St. George's Channel ; before the other Part 
can come up out of the North to join it, (the 
ſame South · weſt Wind ſetting againſt it;) they 
become ſupernumerary, as well in the River 
Lune, as in the Gulpb itſelf; which, the for- 
mer Flood (coming ſooner than ordinary) 
having fill'd wich an unuſual Speed, retires ; 
and the Later, finding the Water fall's five 
or ſix Feet, re-advanceth it as much higher than 
it was before; making Two diſtinet Floods in 
three Hours Space, contrary to the Cuſtom of 


the {ame Winds and Tides in other Places. 


Two New Tides that hap'ned in the /aid 
Gulph, the Former in October, and rhe Later in 
March, 1710, were remarkable Iuſtances of this 
Truth; in coming an Hour and Half ſooner 
to the Lancaſter Sands, by the South Channel, 
than they were expected; and riſing hig ber 
than was uſual, being hurried thither by boi- 
ſterous South-weſterly Minds; and both fell, for 
half an Hour, to near Ha Tide and then roſe 
again, at the comitig up of the Nereb Tide, by 
the otber Channel, ſive or fix Feet bigber than be- 
fore; and continued bf an Haur lunger than or- 
dinary, before they went off again; the Northern 
Tide having been ſo much retarded, by the South- 
weſterly M ind from that adverſe Quarter. 

For Ireland, lying interpos'd between the 
Ocean and the ſaid Gulpb, where thoſe Tides 
abound ; and being ſeparated on the Sourb- 

T Meſe 


r 
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Meſt from Wales, and on the North-Eaſt from 
Scotland, divides every Flood into Two, as 
they paſs thro' their ſeveral Channels thither ; 


where, if they arrive (as they commonly 


do) at one and the ſame Time, they are a- 
gain re- united into one Regular Tide; or elle, 
if the one be haſten d, and the other retarded 
by the ſame Wind, or by any other Accident, 
they remain ſtill divided into tuo Irregular 
ones; till their Return from thence into the 
Ocean, whence they came. 
Now, in regard the Je of Walney is alike 
interpos d between the ſaid Gulpb and the Chan- 
nel (or Race) which ſeparates it from Fur- 
nels in Lancaſhire ; in cale the Tide be Regular, 
ſo, as to ſwell. up the whole Gulph jointly at 
once; it muſt enter the ſaid Walney Channel at 
both Ends, at the /me Inſtant; and conſe- 


quently, their divided Streams meet in the 


Midile of the Race, and re- unite ſtill into one 
regular Flood, as was before; But contra- 
riwiſe, if the North and South Floods remain 
divided in the Gulpb itſelf; they ſubdivide here 
into Fur in twelve Hours; and if that Tempeſt, 
which firſt ſeparates em, continues ſo long; 
they become again redoubled into Eight in 
twenty-four Hours, by a repeated Succeſſion. 
Becauſe, Walney ly ing at the Bottom of the 
Gulpb, and at an equal Diſtance from the 
Mouths of the ſaid Channels ; its Race ſtretching 
itſelf ſeven Miles in Length, and ſituated di- 
realy North and South ; each Tide muft re- 
ſpectively enter it ſooner at the one End, than 


at the other; ſo, as to make each its Fluxes in- 


to it, apart ; that every irregular Tide, whe- 
ther from the North or Sourh, may make 
A. Two 
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Two of each Sort in this Gullet, for One in the 
Gulph itſelf: So that, when One Tide of the 
Ocean becomes 7wo in the ſaid Gulph; thoſe 
Two muſt be redoubled, in the Valney Race, 
into Feur within the Space of twelve Hours; 
and theſe into Eigbt in twenty-four Hours, the 
ſame Means being repeated; as is manifeſt. 


Hence plainly appears, how Tides may be 
multiply d above their uſual Number, in ſome 
Seas: Now, to ſhew how they fall ſhort of 
their common Account in others ; it was far- 
ther obſerv'd, that, alcho' the ſaid G/ph ſent 
Two diſtin Floods up Lune, as far as Lancaſter ; 
for One receiv'd from the Ocean by different 
Cbannels; yet at the ſame Time, thoſe Two 
Floods re- united into One, in Marſey at Lever- 
pool; notwithſtanding borh Rivers had an im- 
mediate Communication with the Gu/ph itſelf; 
becauſe they comply d not alike with its Tidal 
Agitation: For, the Former having a wide A- 
perture, and but a narrow Channel, was 
quickly fell d by the South Tide, and ſoon 
emptied together with the Galph: Whereas the 
Later, having contrariwile a large Poo! to be 
filld, and but a frait Gullet to let it off again, 
cou'd not diſpatch its Work, before the Nerth 
Flood came up, to re-join 'em both into one 
fingle Tide; which ſtood to its full Height, 
wich ſcarce any ſenſible Diminution, for near 

two Hours together. 


Thus one regular Tide of the Ocean, by paſ- 
ſing thro' ſeveral Channels, with unequal Speed 
into the Iriſh Gulpb, became Two irregular ones: 
Again, each of thoſe Two, by emring Ialney 

; | Race 
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Race differently, were re- doubled into Fur; 
while contrariwiſe, by haſting too quickly, the 
one after the other, into the Port at Le- 
per pool, they re- united again into one, in twelve 
Jours Space; and by the ſame Means repeated, 
hey wou' d have fe- doubled in twenty-four Hours, 
heir Number Four into Eigbt, at Walney; and 
Jne into Two at Leverpool: And moreover 
ad the R. Marſey been capable to contain, an 
educe theſe To laſt into One, at twelve Miles 
iſtance up the River; there had been but Ore 
ide at Warrington, in twenty-four Hours, for 
ight at Walney ; as is manifeſt. 


Now, this being the preſent Condition of 
1e Tide in reference to the Euripus, where it | 
ows Eight times, for Once in the Port at Tun- 4 
in: Jam to ſhew how it is multiply d in the 19 
armer, by the Interpoſition of one 1lind bebind 
zother ; and in the Later, how it is reduc'd to 
fop, by the Poſition of Ports, lying in the 

e conſequent Order; and declare expreſly the 
lanner, how both are effected in the Three | 
Aſuing Section,. ; = 
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F the ſupernumerary Tides, in the Euripus ; 
and their Analogy with thoſe which ſometimes 
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a . 

bappen in our Iriſh Sea, 4 
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and Ireland, which hath North- Wales on the 
Dutch, and on the mo Galloway in Scotland; 
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fi that Gulph which lies between England 
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it is obſerd d, that, as One Tide in the Ocean, 
being divided into ſeveral Streams ſucceſſively 
convey d thither, makes Two Floods ; and theſe, 
being /ubdivided by the Interpoſition of Wal- 
ney land, ſeem to become Four Floods in 
twelve Hours, and Fight in twenty-four Hours, 
within the Srreight between it and Furneſs in 
Lancaſhire : So One Tidal Tumour in the Me- 
diterranean Sea, in the ſame Spaces of Time, 
raiſeth Two in the Archipelago ; and Two here 
advance Fur in the Euripus, by the Interpo- 
? ſition of Candia andthe Negroponte : Of which, 
thar I may deliver the Particulars after a more 
ſpecial Manner, in the following Sections; let 

us firſt take a View of its common 


DESCRIPTION, ix. 


The Evrryevs is an Arm of the Sea, 
ce between Acbais and the Negroponte ; fo nar- | 
| | e row about the Middle of it, that it is paſs'd 
. © over by a Bridge: where the Streight is 
e broader, the Tides are more regular and con- 
< ſtant ; for, in the narroweſt Part, they are 
regular three Days before the Charge, and 
* eight Days after; and one Day before the 
& Full, and fix Days after, and the reſt irregu- 
* lar: During which Time, the Euripus Ebbs 
** and Flows 11, 12, 13, or 14 times in 
* 1wenty-four Hours; but during their regular 
e Motion, they flow as other Seas. 5 
* There are alſo particular Differences, be- 
** tween the Tides of the Euripus, and thoſe 
© of the Ocean: Firſt, The Water never riſes 
above 4 Foot high, and that very rarely too; 
„ whereas in many Parts of the Oce-n, it 
I | « iiles 


ce riſes twenty-four Cubits : Secondly, That, in 
* the Ocean the Water falls, when it ebbs into 
© the Sea; and riſes, when it rowls towards 
the Shore: Whereas the Euripus riſes, when 
* the Water ebbs towards the Iſlandt of the 
© Archipelago, where the Sea is broadeſt ; and 
© riſes when the Water ebbs towards The//aly 
& into the Channel of Salonichi; altho' it is ob- 
ce ferv'd, that at High- water the Water fands 
&«& i, without moving one way or other for 
c“ an Hour, or balf an Hour together: But the 
reaſon of this, no Man ( ſays the Author) can 


unriddle. 


Now, to draw a Parallel betwen the Situa- 
tion of the Gulph which divides Ireland from 
England, as the Archipelago does Candia from 
Greece, on the one Part; and of the Channel 
which ſeparates Valney from Furneſs, as the 
Euripus does the Negroponte from Achaia, on 
the other ; in reference to the Tides produ- 
ced in all Four Places : Since they lie all open 
at both Ends, to receive their oppoſite Floods, 


either ſucceſſively, or both at once: As often as 
they mutually occur in the Middle of their 


Channels, they unite each Two into One, at 
their Conzreſs in the Archipelago; and re-unite 
again in the Euripus; as I have thewn they do 
in the Iriſh Gulph, and Walney Race; and have 
one ſingle Tide apiece, in twelve Hours Space, 
as regularly as in the Ocean itfelf and Mediter- 
ranean Sea, whereon they depend. 

On the contrary, at the Seaſons of their 
Irregularity, when the ſaid counterpoſing 
Floads arrive ſucceſſively, one after the other; 
ſo as to make diſtin Tides, at the Place Firſt 
4 „ oo 
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deſign d for their Occourſe ; their ſeveral 
Streams muſt be ſubdivided at the Second: 
Hence, as every ſingle Tide of the Ocean, di- 
vided by the Interpoſition of Ireland into Two 
diftin& Tides in the ſaid Gulpb, becomes ſub- 


divided by Walney Race into Four : So every 


Tidal Tumour of the Mediterranean Sta, be- 
ing firſt divided by Candia, becomes Two in 
the Archipelago ; ſo afterwards ſubdivided by 
the Negroponte, it is made Four in the Euripus, 
within the Space of twelve Hours ; and in 
twenty-four Hours, they double that Number. 
Again, whereas the Ocean's Tide requird a 
S. Weſt Wind, to carry the one Part of it 
down into the Gulob, before the other con'd 
arrive from the N. es to keep their Floods 


Aiſtindt; and each of theſe were differently di- 


rected into their reſpective Ends of Walney Race, 
to tranſmic their Floods into em at ſeveral 
times: In lieu thereof, it is obſervable, that 


the Mediterranean Tumour, in paſſing from 


the Streight of Gibraltar to the Levant, deflects 


that Part of it into the Channel which ſevers 
Candia from Morea, at a competent Diſtance 
of Time and Place, from the other which 


parts it from Rhodes; for their Two Streams 
to produce, each a diſtinct Tumour in the 
Archipelago: And theſe, - taking as different 
Courſes towards the Euripian Streight, the one 
being ſo much ſhorter and more direct than the 
other, that their different Allowances of Time 
is doubld before they reach it; to ſubdivide 
their Tumours here, and ſubdiſtinguiſh em 
each apart, no leſs than thoſe did before in 


the Archipelago, without inrerfaring in any re- 


* 


ſpec with one another. 
„„ 
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And if thoſe North and South Streams, which 
flow from the Ocean into the Iriſh Gulph, ſeem 
to come thicher as it were by Pairs; and haſte 
too ſoon the one after the other, to make di- 
ſtint Tides after an Hour and a balf's Ebb, 
either there, or in Walney Race; the Mediterra- 
nean Flood, to make amends as to that Part of 
it which firſt enters the Archipelago, finds a 
ſhorter and readier Paſſage at the Weſt End of 
Candia ; while the Remainder traverſeth the 
South Coaſt of the land, above thirty Leagues 
out of its way to the Eaſtward, before it de- 
fleas into the ſaid Sea; and every Flood here, 
being ſabdivided by the Negroponte ; that Sub- 
diviſion, which enters the Euripian Gulph at 
the Soutb End, finds as ſhort and direct a Paſ- 
ſage, as before ; while the other has the whole 
Length of the Negroponte to paſs, and to repaſs 
the half Way back again, by a narrow and dif- 
ficult Guller, before it reaches the Streigbt; to 
rejoin its Compart, which was retired before it 
advanced thither ; ſo as to have a full Al- 
lowance of Time, to make a freſh Tide at 
every three Hours End. 

And, foraſmuch as the Tidal Tumours in 
the Archipelago are ſcarce perceptible ; yet their 
depending Floods are 4diſt;n# enough in the 
Euripus, as entering alternately, at the Di- 
ſtance of the Time aforeſaid: That from the 
South, by a Channel of a wide Aperture, 
which contracts it gradually almoſt into a Point, 
to give it Height in the Streight ; while the 
other from the North makes uſe of the like 
Advantage, to raiſe its Water above the Archi- 

elago, their common Source: And, on the 
contrary, tho' the Tides run very bigh in the 


Iriſh 
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Iriſh Gulph, as being influenced immediately 
by the Ocean; yet they are ſcarce diſtinguiſha- 
ble in Valney Race, becauſe of the Shortneſs of 
its Channel, and the ſudden Hurry of its 


Streams thro' it; which, for Number of Fluxes 


and Refluxes, are the ſame with thoſe of the 
Euripus, tho' without the like Tidal-Diſtin- 
1 me” e 

Eſpecially, in regard the ſaid Irregularity 
proceeds, in the Triſh Gulph, from an exceſs of 
Flood haftend by Storm; which never hap- 
ns, but at Change and Full, and moſtly 


when the Moon is at her Equinox But the 


Multiplicity of the Tides in the Euripus, falls 
conſtantly at her ane, thro' Defe# of Water, 
when the South Tide cannot hold out its 
Courſe, till the North Flood comes up to join 

it: So that both fall back irregularly before their 
nion; which happens periodically twice eve- 
iy Month, and for ſeveral Days together: 
| Whereas in our Weſtern Gulpb, thoſe Spring- 

Tides are ſeparated by Anticipation, and only 
accidentally, but twice or thrice a Near, when 
the Wind proves favourable to the one Side, 
and adverſe to another. | 

Yet, whether the Tide's Irregularity pro- 
ceeds from an Exceſs or Defect of Water; their 
Regularity ſtill ſuppoſeth a perfect Re- union of 
the Tide, to ſucceed in the ſame Place, after 
every Separation : And as often as ſeveral Pla- 
ces depend each on other; the Re- union in the 
later Place, ſtill ſuppoſeth an Union of the 
Tides in the former: Hence, the regular Tides 
in the Euripus, muſt preſuppoſe the Union of 
two preceding Tumours, in the Archipelago ; 


ard this to be cauſed at the Tul and Change, 
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when both the Sun's and Moon's Concurrence, 
by Sout hing upon the Levant, falls in with the 
Ocean; and more eſpecially at the Change, 
when they South there both at once, jointly to 
enforce their Meridian Prefſure. 

And the better to unite Two of thoſe Tu- 
mours into One, when the Preſſure is conſi- 
derably encreaſed, it ſtirs up a Libration in the 
Levant, from South to North, tranſverſe to that 
which is deriv'd from the Ocean, which is 
from Weſt to Eoſt: And this moving alternate- 
ly, backward and forward, all at once, is apt 
to retard the firſt Tumour, and hoſter the later, 
by the ſame Undulation ; and theſe ſo united 
grow enabled to raiſe a correſpondent Tide in 
the Euripus, to continue at the ſame Height 


for an Hour together: Whereas the irregalay 
ſubdivided Floods, riſe and fall at the balf Hour's 


End, without the mutual Support of each o- 


ther. 

And, foraſmuch as the Channel to the 
Weſtward of Candia, affords a ſhorter and 
readier Paſſage, and points more dire&!y to- 
wards the Euripus, to tranſmit a ffronger and 
quicker Flood into the Archipelago; the other, 
which traverſeth the Length of that Iſland, be- 
fore it diverts into it, can only be a ſ and 
weak one on that Account: Let the Moon's 
Southing upon the Mouth of the Fzftern Chan- 
nel, and enforcing her riſing Preſſure gradual- 
y thereon, from the S. Eaſt Levant for ene bun- 
dred and fifty Leagues together, mult ſuffice to 
equalize its Flood with the former, in the Ar- 
cbipelago; and conſequentiy to raiſe four equal 
Tides in the Earipus, in the firſt eweive Huurs 
of her Preſence, to enforce ir. 


Yet 
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Yet in the next twelve Hours, after her De- 
parture from our Hemiſphere, that ſecondary 
d:fl:ted Arm of the Mediterranean Tide, being 
depri ved of her preſent Aſſiſtance, is thereby 
di/:bled for railing its Tumour in the Archipe- 
Jago, to its former Height: Again, this 4 
mour being ſubdivided by the interpoſing Ne- 
gr-ponte, before it enters the Euripus; hence 
that Branch ef it, which deflecteth again to 
the Northward, and is to return into the Sourh 
by the aforeſaid narrow reflex d Gullet, mu 
languiſh away into a Faint, and become im- 
perceptible, before it reach the Streight itſelf : 
So that theſe Three remaining Tides, being 


Un 


added to the cher Four, compleat the Number 


of Seven; which are al] that can poſſibly be 
incident to the Euripus, according to the vul- 
gar Account. 


So cloſe does the Parallel between the 7 
Seas, and their reſpective Tides (all Circum- 
ſtances duly confidered ), hold to conclude z 
that Two regular Floods, and Seven irregular 
ones, are incident to the Euripus, at their ſe- 
vera Seaſons ; tho cauſed originally, by the 
regular Impulſe of the Mediterranean Sea, which 
flows but twice in twenty-four Hours: And 
the great Diverſity of the Means where, 
and of the Manner how, the ſame Work is 
differently wrought ; is ſo far from leſs ning 
the Validity, or obſcuring the Evidence cf 
the Effect, on either Part; that their Diſpari- 
ties (as Ligi: and Darkneſs counterpos'd ) at 
once mutually confirm, and illuſtrate each o- 
ther to Perfection; Let us now accord the 
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ſaid Diverſity of the Euripian Tides amongſt 
themſelves, with choſe of other Seas. 


SECS T 
Obſervations upon the Diverſity of Tides, in the 


Euripus ; and how conſequent it is to my pre- 


cedent Diſcourſe, of the Tides in other Seas. 


AVING already ftated the Number of 
1 the Tides, in the Earipus, according to 
the Evidence of Reaſon, and Experience; it 
now follows of courſe to enquire into the 
Means, and Manner of their Diverſity ; with 
due Reſpect to the Terms, and Tenour of its 
former Deſcription ; to ſhew how it ſquares with 
the Principles, I have already laid; and the 
Method I have follow'd thro'out my Diſcourſe 
upon the ſame Subject. 


Firſt, It is obſerv'd, That the Tides are re- 
gular about the Full and Change of the Moon, 
and become irregular at her Vane; becauſe at 
her Change and Full, when they flow in ample 
manner, the Sourh-Tide becomes both quicker, 
and laſteth longer; ſo as to hold out Flowing, 
till the North-Tide can arrive by the other 
Channel, to join it; as well in the Arebipela- 
go, as in the Streight of the Euripus; in both 
| which Places, they make but One regular Tide, 
conſequent to the Mediterranean; whereas in 
her Wane, for want of a ſufficient Supply of 
Water, the former Tide retires, before the 
later can come up to join it; fo as to _— 
0 
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Two ſeparate Tides, in the Archipelago; which 

being again ſabdivided in the Euripus, muſt 

make Four irregular Tides ; as is manifeſt, 
Secondly, Their Regularity continues four 


Days longer at the Change, than at the Full; 


which muſt needs proceed from a greater De- 
preſſion made upon the Sea, by the joint Co- 
operation of the Sun's Light, and Heat, with 
ber Preſſure at their Conjunction, than at their 
Oppoſition ; when their Forces are ſeparated, 
and cannot at once affect the Mediterranean. 
Thirdly, The Terms of their Regularity be- 
gin but t or three Days before the Change, 
and Full, when the Moon's Influence is at its 
Height ; and yet continue for ix, or eight 
Days afterwards; which plainly ſhews, that 
the Mediterranean Tides, are not forced to a 
competent Height, point blank, by the direct 
Impulſe of the Moon; or by the firf# Puſh of 
the Atlantic Flood, thro' the Streights ; but 
are rais d only by Degrees, with the Aſſiſtance 
of Reciprocal Librations; which find the Sea all 
along, from thence to the Negreponte, more 
quiet and compos'd ; and ſo they mult be of- 


ten repeated, before its Motion be conſiderably 


heighten d, at ſo great a Diſtance; which a- 
gain requires a proportionable Time after, to 
abate again into its former Irregularity. 

Fourthly, The Water in the Euripus, never 
riſes above a Foot, and that very rarely too; 
whereas in many Ports of the Ocean, it riſes 
twenty-four Cubits; becauſe thoſe Ports receive 
their Tides, with Mouths ide open, imme- 
diately from the Ocean, their common Source: 
But, on the contrary, the Euripus derives its 
Flood, in part from the Atlamick, thro' the 

/ nare 
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narrow Gullet at Gibraltar; and down the Me- 
diterranean, for three hundred Leagues together: 
And in part from the Moon's Impulſe upon that 
Sea, where it wants the Breadth, and Depth of 
the Ocean, to raiſe its Undulations : So that tis 
no wonder, if every Cubic languiſheth into 
balf an Inch, before it affect the Negroponte, at 


ſo vaſt a Diſtance, and Diſadvantage. _ 
Fifthly, In the Ocean the Water falls, when 


it ebbs into the Sea; and riſes, when it rowls 


towards the Shore; whereas the Euripus riſes, 
when the Water ebbs, either towards the Sea 
or Shore, indifferently; and can do no leſs, 
being a Thorowfare Channel for Two oppoſite 
Tides, to paſs and repaſs thr the Streigbt; 
where they never arrive exactly at. the ſame 
Time; and that which advanceth firſt, moſtly 
retires, before the other attain to its full Height : 
So that the one Flows, while the other Ebbs, 
either towards the Land, or Sea, reſpective- 
ly. | 
TY It is obſerv'd, that at High-water 
the Water fands ſtill, without moving any 
way for an Hour, or half an Hour, together; 
That is to ſay, the Water ſtands ſtill only for 
balf an Hour, when the Tides are irregular 3 
one Tide {till returning, before the other be 
advanc'd to join and ſupport it : But if they be 
regular, the ſupervening Tide always keep 
the other up, at leaſt half an Hour longer: 
As when the South and North Atlantick Tides 
meet upon the Equator; the Former, which 
arrives an Hour and half fooner, is kept up by 
the Later, to its full Height, for near zhree 
Hours together. | 


Laſtly, 
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Laftly, During the Time of their irregulari- 


14 times in zwenty-four Hours; doubtleſs, as 


ty, the Euri pus ebbs and flows 11, 12, 13, or 


depending upon the warious Influence of the-? 


Sun and Moon; according to their different 


Aſpects, between their Conjun#iom and Oppoſi-# 
tion; beſides the Change of their Latitude, 


and Variety of Diſtance from the Earth; which 


muſt make as various Tides, both for Number. 


N 


and Proportion. 


* 


And it is no wonder, that this Irregularity' 


ſhou'd rather appear in the Streight of the Eu- 
ripus, than in any other Sea, being ſo contriv'd 


by the Great Archite& of the Univerſe ; as if on 


purpoſe, to hold the Ballance of the Two op- 


poſite Gulpbs, with ſo equal a Hand, as to 
turn the Scales, upon every Inch of Advan- 
tage, on either Part, and is placed fo commo- 
diouſly, on the Backſide of Achaia, as to weigh 
the various Tumours of the Archipelago, upon 
the leaft Commotion, which way ſoever they 
133 it, as they paſs by; while the Tide, 
after ſo long a Courſe, as from the Streigbt of 
Gibraltar, is in ſo faint and languiſhing a Con- 
dition, (as in no other Sea, ) to be ſcarce per- 
ceptible. 


d. 


Remarks upon the Obſervations aforeſaid. 


To ſum up the whole Account J have given, 
of the Tides of the Euripus, and the Reaſons 
for them, in reference to thoſe I have already 
oblerv'd in the Ocean, and diſcuſs'd thro'out 
my precedent Diſcourſe; in order to confirm them, 


by 


by a Rehearſal of ſome Paſſages here and 
there, and comparing them together. 

Firſt, It is to be noted, that the Mediterra- 
nean Tide, according to its common and diur- 
nal Courſe, always produceth irregular Tides 
in the Euripus; as falling ſhort of a competent 
Height, either there, or in the Archipelago ; as 
I have all along taken notice. 

2dly, That, to reach its regalar Height, its 
Menſtrual Courſe is advanced, by the joint 
Concurrence of the Sun's Influence (as in the 
Ocean ) with the Preſſure of the Moon ; both 
upon the Equator mediately, and immediately 
upon the Levant ; as hap ning conſtantly a- 
bout her Change and Full, when they concur 
as aforeſaid : Yet, 

zdly, Their Influence works more effectually 
at their Conjunttion, in the Preſence of them 
both, than at their Oppoſition ; when ſhe is ab= 
ſent from our Hemiſphere ; when the fingle 
Impulſe of the Atlantick muſt do the Work; 
hence, there are more regular Floods at the 
Change, than at the Full. 

4thly, The Term of their Regularity, begin- 
ning but two or three Daus before the Change, 
and Full, when the Preſſure is greateſt ; and, 
continuing ſix, or eight Days after; plainly 
demonſtrates, That the Tides are not raisd to 
thac Height, neither here, nor in the Ocean, 
by the meer Dint of their Impulſes; but as 
aſſiſted by repeated Librations, which are nei- 
ther /oonrais d, nor ſoon allay d. 

__ Ftihly, Notwithſtanding all thoſe Adven- 
tages, even the Regular Tides never riſe above 
a Foot in Height, for want of the Sea-room 


of the Ocean, to rowl in Latitude from Pole to 
U Pole ; 
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Pole; or in Longitude, from the Streight's 


Mouth, to the Bottom of the Levant; without 


being interrupted by the Interpoſition of Si- 
city, in the very Middle of its Courſe ; where 
theawkward Devarication of the intervening 
Paſſage, breaks its Force to almoſt nothing, 
before it can reach from one End of the Me- 
diterranean to the other. 
. 6tbly, Nor were it poſſible, that the Tide 
ſhou'd be kept on foot, for fix hundred Leagues 
together, by the ſingle Impulſe of /o ngrrow 2 
Gullet, the one way; did not the Moon's In- 
Huence, alternately puſh it again the other, at 
leaſt once in every twenty-four Hours; which it 


conſtantly does, from her Riſng till her Soutb- 


ing, at the Road of Gibraltar: Much leſs 
cou'd it raiſe the Tide higher at Venice, be- 
yond Sicily, which obſtructs its Courſe ; than 
at Mar/cilles, on this Side that Iſland ; did not 
the Moon influence it as powerfully on the 
Eaſt Side, as the Streigbis do on the Weſt ; 
and this alſo not by Attraction, but by Preſ- 
ſare ; ſince the Tide is driven all along, upon 
the European Coaſt, and not drawn towards the 
African; and is tais d to the greateſt Height, 
where the Sea is broadeſt ; as between the 
Bottom of the Venetian Gulph, where the Tide 
moſs abounds ; and the African Shore, where it 
is ſcarce perceiv'd at all. | 
Finally, Nor cou'd the Variety of Flux, and 
Reflux be produc'd, without the ſpecial Contri- 
vance of the Sea's Situation, for that purpoſe : 
As, to divide One Mediterranean Flood in- 
to Two, by a Two-fold Paſſage into the Archi- 
pelago; and again to ſubdivide theſe Two into 
Four, by the ſame Means in the Euritus, while 
the 
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the Water keeps low: And, on the contrary, 
upon its Riſing, to rejoin thoſe Four into Two, 
and re-unite thoſe Two into One, after their 


Separation. BY 


So little does the Diverſity of Tides, found 
in our arrow and ſhallow Seas; and much leſs 
the various Fluxes, and Refluxes of the de- 
pending Rivers, argue any Irregularity of Mo- 
tion in the Ocean itlelf ; or the leaſt Deviation 
from the Intercourſe of the Sun, and Moon, 
which I have already deſcribed ; bur meerly 
proceeds from ſome Inequality of the Paſſages 
and Shores, which haſtens or retards their Moti- 
on; or Diſproportion in the Situation of the 


Place, that gives them as different a Recep- 


tion. 
Nay the Euripus, which for its Multiplicity 
and Variety of Tides, has been hitherto an 
inextricable Riddle, to puzzel and perplex all 
Mankind; is fo far from laying any new Dif- 
ficulty in our Way; That, when its Situation, 
and the Motions of the Tide conſequent thereto, 
are duly conſider d; it proves to be a very fa- 
vourable and explanatory Inſtance and Exam. 
ple, of what I have diſcours'd upon this Mats 


ter, in other Places, 
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SECT, VI. 


Of the ſmall Number of Tides in ſome otber Plas 


ces ; and Why, in the Port at Tunkin, there 
happens but one Flood in twenty-four Hours ; 
and twice each Montb, no Tide at ali. 


INCE the Plurality of Tides, above the 
uſual Stine (as I have ſhewn) proceeds 
from the like Number of Channels, dividing 


*em as they ſucceſſively paſs into the ſame Gulph, 


or Port: And, on the contrary, their Paucity 
is occaſion'd by as many Gulphs, ſtill con- 


' grating diſtin Tides, and thoſe alſo deriv'd 


from different Seas, into half their Number: 
And ſince I have made it plain, how the com- 
mon Tides, which conſtantly affect other Seas, 
but twice in twenty-four Hours, become 
doubled in the Iriſh Gulph, and redoub!'d in the 
Euri pus: It now remains, on the contrary, to 
produce a Parallel Inſtance, wherein Four di- 
ftintt Floods, and thoſe alſo proceeding from 


. diverſe Seas, are daily join d into Two, and 


theſe /ubjoin'd at laſt into One; and this alſo, 
is ſometimes intermitted: And in order to 
ſhew, by what Means it is effected; take here, 
what is reported of the Port at Tunkin in China, 
for Matter of Fact: 


© In the ſaid Port, there is but one Flood 
* and Ebb in twenty- four Hours; and rwice 
* ineach Month, (viz. when the Moon is 
near the Equinox) there is 10 Tide at all, 
but the Water is fagnant; but with the 
«* Moon's Declination there begins a Tide, 
«+ which 


cc 
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* which is greater when ſhe is in the Tropical 
* Signs; only with this difference, that 
© when the Moon is to the Norward of the 
% Equinottial, it flows when ſhe is above the 
* Earth, and ebbs when ſhe is under it; ſo, 
** as to make High-water at Moon's Serting, 
and Low-water at Moon's Riſing : But, on 
the contrary, the Moon's being to the 
% Southward, makes High- water at Ring, 
* and Low at Setting; it Ebbing all the 
* Time, ſhe is abowe the Horizon ; as appears 
2 more at large, Pbilaſ. Tranſact. Numb. 
162. 


To diſcloſe the Cauſe of this odd Appear- 
ance of the Tide at Tunkin, with regard to 
what happens of the ſame Nature in the 
Iriſh Gulpb and the Euripus; it is to be noted, 
that theſe three Arms of the Sea are ſtretch'd 
out from North to South, and lie open at both 
Ends, to receive their reſpective Floods; 
which here at Tunkin, are propagated from 
different Seas; by the North Channel from the 
Pacifick, and on the South from the Indian O- 


cean: But what is more remarkable; at the 


Middle of the Gulph (where theſe Floods 
meet), lies open a Bay of a vaſt Extent, to 


receive em, and to carry their Streams to the 


Port; where they make but one Flood and 
Ebb in twenty four Hours; and the Manner 
how this is effected, is what I now undertake 
to deſcribe. | 

As for the Manner of their Concurrence, 
inſtead of hitting an exact Time for their 
Conjunction, the South Tides arrive not till fax 
Hours after thoſe out of the Nor:b ; the Indian 
; Rapp . Y 3 Ocean, 
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by ſome To of choſe Floods, which chance 


Irregularity of ſome Tides, 
Ocean, whence they are propagated, lying at 
leaſt ſeventy Degrees to the Weſtward of the Pa- 
cifick : Beſides, the Molucca's, which they are 
to traverſe, muſt be no ſmall Impediment, to 
retard their Journey thither : So that their 
Floods muſt reach the Gulph ſucceſſively, one 
after another, at ſix Hours Diſtance : Yet, in 
regard each Two of the ſame Sort, have their 
reſpective North and South-Paſſages, for their 
Entrance into it; and come no oftner than 
Twice, within the Space of twenty-four Hours; 
they have twelve Hours apiece, to make their 
Fluxes and Refluxes, forward and backward, 
as compleat as in ther Seas. | 
But all Fur Floods, when they reach the 
Middle of the Gulph, being of courſe to enter 
into the Mouth of the Bay, ſucceſſively at 
every ſi Hours End; and it being a Lake of 
a vaſt Extent, and boriz,ontally Level; their re- 
curring Ebbs cannot make ſo quick. a Return 
out of it, as not to ſtagnate: Beſides, one 
Flood ſtill overtaking another, cer it be half 
ſpent, the Water in the Bay muſt viſe all tbe 
while, and {well up a Tumour in the Port, 
which lies in the Bottom of it, till it reach a 


determinate Height, which cannot be ſurpaſs d; 
and muſt ſtand mounted to that advanced Pitch, 


as long as their united Forces continue equal, 
to ſupport ĩt aliłe allthe while; as it happens, 


when the Moon is near the Equinox. 


But the State of this Topping Flood being 
violent, ſo as to raiſe the Water in the Port a- 


bove the Bay, and in the By above the Gulpb, 
and in the Gulpb above the natural Level of the 


Oceans, whence they proceed; and is raiſed 


0 
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to over-power their Fellows; this ſurpaſſing 
Height of Water, muſt ebb off again on the 
weaker Side, in as long a Time as it was in riſing ; 


that is to ſay, in twelve Hours apiece : So that 
all four concur to make but one Flood and Ebb 


in twenty-four Hours; as is maniteſt. 


Now, to aſſign which two Tides muſt be 

edominant over the other, with regard to the 
Situation of the ſaid Port: Since it lies eighteen 
Degrees to the North of the Equator ; the North 
Tide, muſt needs be Superior: Again, for- 
aſmuch as the Primary Tides muſt rxceed the 
Secondary Ones, the Primary North-Tide muſt 
be Supream: And, ſeeing the Port lies be- 
tween the Tropicks, the ſaid North-Tide muſt 
make High-waier at the Moon's Setting ( as it 
actually happens at Tunkin ), as being the Re- 
ſult of the Ebb which ſhe had cauſed by her 
Preſſure, at her Sourhing upon the fame Me- 


ridian. 


Again, the Secondary North-Tide muſt needs 


exceed any that can be rais d in the South; in 


regard the Pacifick Ocean, whence it is propa- 
gated, coaſts the Gulpb all along upon its 
North, and Eaſs Quarters; where it finds 
Store of Inlet, to receive it, which are both 
ſhort and direct: Whereas thoſe from the In- 
dian Sea come farther off; and, having the 
crooked Windings of the Molucea Streights to 
traverſe, are half ſpent before they arrive: 
Beſides, this Secondary Tide, hap'ning twelve 
Hours after its Primary One, falls at a right 
Time to work the ſame Effect in the Port, by 


the Concurrence of its Aſſociate out of the 


U 4 South, 
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South, at the Ring of the Moon, that its 
Competitor did at Setting. I 
Now, to ſtate the reſpective Efficacy of their 
mutual Concurrences, as they make one circular 
Revolution, according to their ſix hourly Suc- 
c.ſſion, as J have already deſcribed; it is re- 
markable, that, whereas the Primary North- 
Tide has but the Secondary One out of the 
South ( which is the laſt and weakeſt of that 
Order) for its Partner: This Secondary North 
One, has the Primary One out of the Sourh to 
precede it, and fil the Bay pretty full, before 
it arrive; to raile it at leaſt to an equal Pitch, 
with its Competitor; that both jointly may 
hold the Vaters Equilibrium ſteady, and the 
Tide in ſuſpence; while the Moon ſtands 
Neuter, wear the Equinoctial; as it actually 
bippens in the ſaid Port rice every Month. 
But upon her Declination the Tide riſes ; and 
if ſhe decline towards the Norward, the Pri- 


mary Tide, on that Side of the Equator, bes 


ing more enforced by her Preſſure, makes 
High- water at her Setting: But, repaſſing the 
Equinoctial Sourbward, the Secondary North 
Tide ( which hap'neth at the twelve Hours 
End) thro the more favourable Aſſiſtance 
ſhe gives the Primary South Tide, its Aſſociate, 
on the contrary, ſhifis the Tide from her Set. 
ting to her Ring: And the nearer the ap- 
proaches to either Tropick, the reſpective Tide 
becomes more advanced; and that Ore joint 
Tide, being compos d of all Fur; Two to 
Flood it up into the Port, and Two to 
Ebb it out again; each Flux and Reflux 
mult continue iwelve Hours opiece; which 
1 LY | 4 | ; | Sives 
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gives a juſt and full Account of the whole 


Appearance. te i 
. 
Such have been the various Phenomena of 
the Tide, thro'out the Ocean, according to 
my beſt Information, as I have deſcribed ; yet 
no one of em has thwarted the Doctrine I 
have deliver'd upon that Subject, in the leaſt : 
And ſo much they have been diver{fy'd by 
the occurring Coaſts and Shores, and their In- 
lets within Land ; that, upon ſight, they ap- 
pear'd univerſally Anomalous, in ſome reſpect 
or other; yet ſtill have fairly accorded with 
the Principles I have here laid, and the Uſe 
I have made of em: But as for their Paucity, 
or Plurality in any Arms of the Sea, I found 
none that appear'd, upon fight, fo odly extra- 
Vagant as the Euripus, and the Port at Tunkin ; 
nor any that prov'd more ſuited to my Pur- 
poſe, and regular, upon a due Examen of all 
their Circumſtances, thro'out the Univerſe, 


S E C r. VII 


Of the various Floods and Currents, found in the 

| Magellanick Streight, of the Boſphorus, 
and at Gibraltar; Their ſeveral Cauſes; and 
tbe Manner how they are occaſion d. 5 


INCE I have ſhewn already, what 

_J : Tides have been occaſion'd in the Galphs 
of ſeveral Seas, by their Floods poſting thi- 
ther thro' Strejghts and Paſlages, differently af- 
ſecting them; It now occurs fartnher to de- 
monſtrate, 


174 Various Tides and Currents 
monſtrate, what Floods and Currents are found 
in thoſe Srreighrs ; when they mediately con- 
join as different Seas; as, 1. Either Two ſeve- 


ral Oceans; 2. Or Two Inland Seas; or elſe, 
3. One of the one Sort with another of the 


other. | 


It is generally obſerv'd, that the Stream 
which moſt conftantly affects any of thoſe 
Streights ſtill deſcends from a higher Situation 

to a lower: Hence it is, that the Ariz and 
Molucca Streights, which, in the North, con- 
join the Pacifick with the Tartarian; and in 
the South, with the Indian Ocean; as allo the 
Magellanick Frith does the Etbiopick with the 
South Sea; all three Currents deſcend W:iſtward, 
from Oceans raid and puſh'd forward by an 
Eaſterly Wind, into a lower Water : As, on the 
contrary, the Stream, at Givraltar, deſcends 
into the Eaſtern Mediterranean Sea, drain'd 
lower than the Atlantick Ocean, by the ſcorch- 
ing Beams of the Sun; and the Boſphorus de- 
ſcends from the Higher Euxine ({well'd with 
the Danube, Boriſthenes, Tanais, &c.) into the 
Lower Archipelago, which receives not a pro- 
portionate Recruit. | : 
Now, as to thoſe Streams, or Currents, 
which are peculiar to the Streights of every 
Sort; and, for Brevity's ſake, to ſingle out 
One of each Kind, which is moſt remarkable 
for the great Diverſity of their Floods ; - 


Firſt, The Magellanick Streigbt, which con- 
10ins the Et biepick and Pacifick Oceans, beſides 
Its conſtant Stream into the Weſt, has allo 4 
Tide that ſets in with it, which riſes and falls 

R every 
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every ſix Hours, with about twelve Minutes In- 
terval, as in other Seas: And a contrary Tide, 
from the Pacifick, falls into the Mouth of it 
at the Weſt End, which contracts itſelf nar- 
rower towards the Ea, for thirty Leagues to- 
gether ; till the Gulph become ſtraiteſt, and 


the oppoſire Floods grow ſharpeſt, when they 
chance to re-encounter near it. 


So that the Paſſenger, to render this Gulph 
Navigable, avoids the falling in with their Oc- 
courſe, where the Streight is narroweſt; by 
taking the Firſt of his Tide, to bring the Veſ- 
ſel into it, and carry her thro it, before ſhe 
meets with the Adver/e Flood ; that the Chan- 
nel becoming re- enlarged, (the One being not 
too much contracted, nor the Other relax'd,) 
their occurring Streams may ſwell up pently 
into calm and ſmooth Water: ſo that, if a 
brisk Gale favour the Ship's deſign d Conrſe, the 
may bear up againſt the Stream, either to the 
Eaſt or Wef#, ſo as to make the Voyager 's Paſſage 
quick and ſafe: Inſomuch that the good Suc- 
ceſs of ſome, who Timed and Tided the 
Shooting this Gu/ph aright, have diſcrediced 
the diſmal Reports of others, as feigned and 
fabulous. 

But, Mr. Dampier found 'em much other- 
wiſe ; who tells us, That after his Ship was 
run into the Mouth of Le Mair's Streight, 
( which is near the Mogellanick, but much leſs 
difficult and dangerous)“ They found a 
ce ſtrong Tide, ſetting out of the Streight to 
ce the Northward, and like to founder the Ship; 
© but whether Flood or Ebb, they knew not; 
ce only it made a ſhort cocking Sea, as if it had 
been a Race, wheie two Floods met, for it 
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ce ran every Way : Sometimes breaking in over 
cc their Haſte, ſometimes over their Poop, 
cc ſometimes over the Bow, and the Ship /d 
ce like an Egg-ſhell ; ſo that they never felt 
& ſuch uncertain Ferks in a Ship: And belike 
ſhe fell in with the eccurring Floods, where the 
Paſſage was ſtraiteſt. | 


Secondly, As to the Boſphorus, which, tho' it 
be a Streight between two Inland Seas, without 
any Connexion with the Ocean, or Depen- 
dance on its Tide; yet 'tis obnoxious to as 
great a Diverſity of Currents, which proceed 
from different Caules. 

1//, Concerning that Current, out of the 
Euxine Sea into the Archipelago, from North to 


South, it neceſſarily deſcends by the Propenſion 


of its own Height (having neither Wind nor 
Tide to drive it); and conſequently it de- 
ſcends from a higher Station, to a lower; the 
Euxine overflowing the Archipelago, as being in 
Proportion repleniſh'd and /e by the Da- 
nube, Tanais, Boriſtbenes, &c. more plentifu]- 
ly than the Mediterranean Sea, which exceeds 
jc at leaſt thrice its Compals. 

24ly, Whereas the ſaid Stream is but / Foot 
deep, and floats upon a contrary one out of the 
Archipelago, which preponderates it, as is found 
by ſundry Experiments ; 'tis no more a Won- 
der, that it floats upon the Surface of the Ad- 
verſe Current, than that Oil ſwims upon the 
Surface of other Liquors. 

34ly, Nor is it more ſtrange, that the Salter, 
and cor ſequently the denſer and bea vier, Wa- 
tet of tl e Archipelago, ſhou d force its Way un- 
der the Euxize Stream, into the Norsb by its 
2 a. Pre- 
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Preponderation (which is freſher and lighter, 


and ſo leſs able to reſiſt it): And the nearer 
it ſinks to the Bottom, {till it becomes more 


ponderous, and enabled to preſs forward, in Pro- 


portion to its Weight upon a deeper Deſcent ; 
eſpecially about the Middle of the Channel, 
where the Counter-floods have Liberty to ex- 
preſs the Energy of their Height, and Weigbt, 
to the greateſt Advantage. | 
Finally, if it be true, as 1s reported, that 
the 70 Coaſting Currents of this Streight, run 


counter; that, on the Weſt Side, towards the 


South; while the other on the Eaſt, returns 


into the North; it is no more than ordinarily 


happens, when the freſh and ſalt Floods | be- 


ing diverted at the Entrance into any of our 


Ports, each apart to the contrary Side, by ſome 


latent Rock, or oblique Ban of Sand]; the 


one comes in, and the other goes ont at the 
ſame Time; paſſing by each other diſtinguiſha- 
bly, perhaps for a League together: So in our 
preſent Caſe, the oppeſire Mouths of the Boſ= 
phorus, being diverted ſeveral ways, direct 
their Coaſting Currents, the one towards the 
Euxine, and the other towards the Archipelago, 
after the ſame Manner. 


Thirdly, The 4tlantick Tide, which ſets in- 


to the Mediterranean Sea, thro the Streight of 


Gibraltar, {wells the Stream which tranſmits 
it thicher, and lets it fall alternatly at every 


fix Hours End; with an Interval of rwelve 


Minutes, like the Magellanick Gulph ; and both 
are devolv'd together; down the Middle of the 
Channel ; while each precedent Flood re- 
turns, by Reſult, from the Bottom of the Le- 

vant; 
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vant ; partly reſtored by Libration, and partly 
re- enforced by the Encreaſing Preſſure of the 


Southing Moon, to refund on each Side a 
Coaſt ing Current into the Ocean, whence it 
came; as the Boat- man, where he cannot 
Rem the Middle Stream, follows the Bank to 
find calmer Water. 

And, that this Secondary Reſulting Tide, may 
reach the Height of the Primary one (be- 
ſides the Moon's aforeſaid Re-enforcement ), 
the joint Inclination of the oppoſite Shores, up 
to the Streigbt s Mouth, concurs to unite, and 
proportionably to raiſe the Height of that 
Tide, which was before dilated and lower d all 
the way, from Sicily ( the Axe of its Li- 
bratien ) on each Side of the occurring Stream; 
ſo as to refund part of their borrow'd Water, 


into the Ocean idelf ; till the undiſtinguiſha- 


ble Union of all three Floods in one, ſufficeth to 
re- advance tilt another reſulting Tide, to an 
equa! Height with the former, which imme- 
diately preceded it. 


Thus the Diurnal Courſe of the Meer, 
drives the Tidal Tumour with Ups and Downs, 
of / Hours apiece, from the Bottom of the 
Streight's Mouth, to the Point of Gibraltar, 
Eaſt and Weſt 3 and the Weight of her Preſſure 
being advanced, in Proportion to the Height 
of her Advance towards the South ; the ſaid 
Tumour muſt ell moſt, at the Places that 
extend fartheſt North; as at Venice, in the Bot- 
tom of the Adriatick; and at Marſeilles, in the 
Gulph of Lyons; where it ſwells a Foot, wheres 
as it bears up elſewhere, ſcarce ix Inches : 
But her Advance lying between Eaſt and me 

al 
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all the while, the yielding Tide muſt be dri- 
ven towards N. V. and reſult from N. E. on 
the Spaniſh Shzres, for Inſtance ; and run from 
C. Frangerola into the Streight's Mouth, at South- 
weſt, as is found by the Pilot's Obſervation: 
And, ſince he has farniſh'd us with a very ac- 
curate Account of the ſeveral Motions of the 
Tide found therein, *twill not be amiſs to have 
their ſundry Appearances fartber examin d, and 
fully diſcuſs'd. DE ks | 


LS 8 1 


See r. VE 


A more particular Account of the Tide, in the 
Streight of Gibraltar, from Experience and 
Reaſon, | 


FT1'O give my ſaid Account, an unque- 
- & - ftionable Aſſurance; x/, I produce for 
it, as to Matter of Fact, our Engliſh Pilot's 
Obſervation, in his own expreſs Words: 
24ly, In regard the Streight's Mouth contains 
Five ſundry Streams, which paſs thro' it out 
of the Arlantick Ocean, into the Mediterra- 
nean Sea; I delineate em to the Eye in a 
Map, exactly the ſame with his: And, zaly, 
Foraſmuch as their Currents differ no leſs in 
Point of Time; I extract their Periods alſo, 
out of his Tide-Table: only abridge, as to the 
Diurnal Courſe of the Neu- Moon Tide; and 
begin, as he doth, with the Deſcription of 
that, which is peculiar to C. Tariffe and Tan- 
gier ; and the only one, that flows out of the 


Eaſt. 
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The Pilot's Obſervation, of the Tide in the Streight 
of Gibraltar, is as follows, viz. 


& At Tangier and Tariffe, a S. V. by S. 
ce Moon maketh full Sea, at II 2, on the Shore; 
© but in all Parts of the Streight's Mouth, the 
« Food runs until a V. by S. Moon, or V ; : 
ce All the other Parts of the Streight's Mouth, 
© have Flood out of the Je, which runs in 
« from C. Spartel, and C. Trafalgar, on each 
5 Side, along by the Shore, much ſtron 
ec than in the Middle; to the Eaftward, as far 
dc as C. Cabrita on the Spaniſh Side, and Ape's* WM 
% Hill on the Barbary Side; and at theſe Two IM 
ce Points, meets the Flood that cometh out 
ce of the N. E. about the Point of Gibraltar, 
ce and runs S. V. into the Streight s Mouth, all 
ce the firſt quarter Flood; and the Remain- 
cc der of the Tide, the Flood ſetteth from the 
% Point of Gibraltar, V. S. V. towards C. Ca- 
& brita. 
© At the Top of High-water, there cometh 
always out of the Wet, between the two 
© Capes, a Race of a Current, which ſpread- 
de eth the whole Streight's Mouth, from Side 
to Side, but continues on neither ſeldom 
* longer than half an Hour; but in the Middle 
te of the Streight's Mouth, the Current runs to 
e the Eaſtward very ſtrong, all the Tide of 
% Ebb; and the Race of a Current, falleth 
** always between Ape's- Hill, and C. Cabrita, 
* at a M. by S. Moon; and at that Inſtant be- 
« ginsche Ebb, on the Veſt Side of thoſe two 
Points, to run to the Eaſt ward. 
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te The Tide of Ebb, on the Spaniſh Coaſt, 
runs from Cape Cabrita, about two Leagues 


broad from the Shore, as far as the 


Hand of Tariſfe; and runs between the 
Illand and the Main, all the Tide of Ebb, 
along by the Shore, towards Cape Trafalgar ; 

but on the South. Side of the Iſland; the 
Ebb runs very narrow, except it be i in A Set 


S air Weather. 
he Tide of Ebb, on the Barbary side; 


ods from Ape's Hill bur narrow along the 


Shore, as far as the Point of Alcaſar ; but, on 


the Veſt Side of the Point, thwart of the 
Bay, the Tide runs about three Miles broad ; 
and at the C. Malabata, whichis the Eaſter- 


moſt Point of the Bay of Tangier, about 
two Miles broad; and fo continues to the 


* Weſtward, out to C. Spartel; and from 


thence, the Ebb runs S. . along the Shore, 


toward: Shlley. 5520 

The Ebb, to the Eaftward DEE Cabrita, 
and Ape's Hul, is begun by the foreſaid 
Race of Current, which /preaderh from 


the one Side to the other, between Gibral- 


tar and Ceuta Point, and runs in E. N. E. in 
the Middle; from the Point of Ape ml 


to the Point of Ceata, along the Share, al 
the firſt half Tide; and the remaining 
half Tide, the Current runs from C. Ca- 


brita, E. S. E. into che Streig bi Moutb, by 


the Point of Ceuta; and from the Point ot 


Gibraltar, the-ficft half Ebb runs N. E. in- 
to them, towards C. Nangerola. 
Thus far = Pilot's Ob eryation, 
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The Pilor's Delineation of the Streight's 
Mouth, with regard to its five-fold Tract of 
Currents, is as I have deſcribed in the aforegoing 
Mep : Now, to inſpe his Table of the Tides, 
for the Periods of their Floods and Ebbs, upon 
every Line; Firſt, From the Line B, to the 
African Shore, the Tide begins to Flow Eaſt- 
ward, at 1" and Ebbs to the Weſt ward, at 
4%: And from the Line C, on the Spaniſh 
Coaſt, ic begins to Flow to the Veſtward, at 
11" ; and to Ebb alſo to the Veſt ward, at 56 
Yet, between the Offing Lines TT on the 
one Side, it Flows not to the Ea, ward, till 
1* and Ebbs not to the Ve ward, till 7: 
And between the Offing Lines OO on the 
other Side, it begins not to Flow to the Eaſt- 
ward, till 2; nor Ebbs to the Weſtward, till 
85 „while the Middle Current ſtill Flows 
to the E:ffward, at near the ſame Height, 
wichout Intermiflian. n 


Seeing therefore all theſe Floods and Ebbs, 
ux 


* 
1 


e ſtirt d up, and let fall again, by the ſame 
Flux * of ane ſingle Wave, or Tu- 
mour of the Sea, yet no Two of either Sort, 
begin to riſe or ſubſide at the ſome Time; the 
Queſtion is, how they become ſo differently 

dilpos'd,. to.reſent. its Impulſe? © 

A Firlt, The Caaſting Streams, which firſt re- 
ceive its Inſſuence, are beſt diſposd for that 
purpoſe; as having no ſpecial Inclination of 
their own, to reſiſt it; nor Deptb of Water, 
for any to be impreſs d into; but, Floating 
upon ſhallow and, fhoaly Bottoms, are eaſily 
ſticr'd, and as ſoon appeas'd, like ſhalow Lakes, 
upon every Wind that blows, or Calm 8 
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ſhall happen; and ſo muſt take the fr No- 
tice of any Commotion. 

On the contrary, the Middle Current, ha- 
ving Fall enough to direct its Flux to the Eaſt- 
ward, and Channel of ten Leagues to continue 
it the ſame ; having alſo Depth of Water to 
rowl forward, and the Atlantick Ocean, to 
keep it ſupply'd to its full Height: Without 
Impediment of Coaſt, or Shore, to defect its 
Courſe, or leſſen it Speed, muſt ſuffer no De- 
pendence on the Moen, to hinder its Precipi- 
tation. | 

But the Ofing Floods, interpoſing between 
the two Extreams, muſt partake of both theſe 
Extreams, by their mutual Coherence ; the 
Inconſtancy of the one, ſo as to Ebb and Flow 
by Lunar Influence; and withal the Sreadi- 
neſs of the other, not to be wrought upon 
over-haſtily ; but, as it is three Hours later, in 
receiving the Tidal Impreflion ; ſo to pre- 
ſerve it as much longer; but yet as all theſe 
different Motions being. regulated, by the 


Tide's i hourly Revolution; ſo at every ſix 
Hours End, to make, by a timely Ebb, Re- 


ſtitution. And, . 
Firſt, The Pilot obſerves, that the Coaſting 
Stream, on the Spaniſh Side, that begins to 
Flow at 11*, and ſhou'd continue fo till 5b, 
makes High-water at Tarife an Hour and half 
ſooner : zdly, That the Coaſting Tide, near 
the African Shore, which begins to Flow at 10", 
and ſhou'd Ebb at 40, continues running till 
5b: 3dly, That the Offing Floods, which be- 
in not to ſwell till 1* and 2h, and ſhou'd 
Flow ill 5h and 8b; yet fall with the gene- 

ral Ebb, between C. 7 and Ape Hil, 
| 2 — WG 
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at 5h: Laſtly, That the Tide from the 
N. E. both Flows and Ebbs to the Weſt- 
ward, out of the Mediterranean into the 


Atlantick, whoſe Situation muſt be bigber, to 
give the 'Middle Current the quite contrary 


Motion: Now, to reconcile the Pilot's Calen- 


dar, to his Obſerwaticn ; and both to Truth, in 
ay Points aforeſaid ; 


Doncefbing the Firſt Point ; to wit, That 
the Tide which came from the N. E. and 
began to Flow at 11b, and boldly enter'd the 
Streight's Mouth to S. V. at che dead Ebb, for 
the firſt Quarter of its Flood; ( till che Re- 
mainder was deflected from the Point of Gi- 
braltar, to W. S. V. by the Springing Weſtern 
Tide, towards C. Cabrita, and thence to Cape 
Tariff ); made High-water there, at 2"; ; 


that is, two Hours and an half before 5: 


When, according to the Pilots Tide-Table, 
it ſhou'd have begun its Ebb: Anſw. But the 
Sea was Full at half Tide there, in regard the 
Coafting Channel was ſtraiteſt; and withal an 
Tiand Was objected to its Courſe, when its 
Flux was briskeſt, and had Water enough to 
reſult, at its firſt Appulſe, higher than the 
Stream was able to maintain, after the Ener- 
gy of that. Puſh was over; cho it continued 
to Flow afterwards, to its full Time. 
The fame Tidal Tumour that came from 
the N. E. makes alſo Full Sea at Tangier, on 
the oppoſite Coaſt of Barbary, near the ſame 
Time; having -paſs'd from Ceuta Point, by 
Ape's Hill and C. Alcaſar, as far as C. Malabata; 
Where the Coaſt moſt fraitens, and Rocks 
oppoſe it; and nn the Meſtern Flood oc- 
curs, 


found in certain Streights. 
curs, to ſwell it as high at Tangier, as it roſe 


before at I/e Tariffe ; yet with this difference, 


that the Tide of Ebb continued its Courſe to 
the Weſtward, beyond C. Trafalgar ; whereas 
this Eaſtern Flood is born to the Eaſtward 
whence it came, by the Current out of the 
Weſt ; before it reach C. Spartel towards the 
Ocean, to complear its fix Hours Ebb. 
Secondly, It is obſerv'd, that the Coaſting 
Tide, on the African Side, which begins to 
Flow at 10" ; and has but till 4", allow'd it 
to its Ebb by the Tide-Jable, yet continues 
running to the Eaftward, till 5* at leaſt: 
Anſiv. That the Fir/# of the Tide, is carried 
to the Eaſtward {o far, by the common Current 
out of the Weſt ; while the binder End of its 
Flood is upon an Ebb, after the ſaid Allowance 
is expired: As Sea-floods in freſh Rivers, Ebb 
near the Sea, while they Flow to the Land- 
ward, at a greater Diſtance. * + 
| Thirdly, That the Offing Floods, which begin 
not to {well till 1* and 2, in the Afternoon; 
and ought to Flow till 7 and 8, at Night; 
yer Fall, between C. Cabrita and Ape Hill, 
at 5* in the Evening ; with the general Ebb 
of the Weſtern Flood, in all Parts of the 
Streight's Mouth, at once: Anſw. Notwich- 
ſtanding, they continue their Flux to the 
Eaſtward, to their ſtared Terms of /ix Hours 
apiece, though they cannot re-advance the 
Tide to that topping Height, it had before; 
and they return not their Stream of Ebb, 
till it be withdrawn by the Tidal Retjux of 
the Ocean; which ſet it on foot ſo late, and 
was as long in withdrawing it Motion; which 


was done with equal Dithculty both ways, 
K and 


185 


186 


Various Tides and Currents 
and conſequently muſt be perform'd in the 


ſame Space of Time. 


Fourthly, That the aforeſaid N. E. Tide, 
both Flows and Ebbs, along the Spaniſh Shore, 
perpetually to the Wefward, quite contrary 
to the Middle Current, which runs without any 
Tidal Ups and Downs, as conſtantly to the 
Eaftward ; and conſequently from the Higher 
Situation of the Atlantick, into the Lower of 
the Mediterranean Sea; which ſeems to render 


the contrary Motion of the Tide impoſſible: 


Anſw. To make thoſe oppoſite Flux's con- 


- ſiſtent, it ſufficeth that the Mediterranean Flood 


advance above the Atlantick Ebb, to convert 
their Courſes : Nor does the Flux of the Mid- 
ale Current intermit, at Low-water, nor ex- 
ceed when it is higheft in the Atlanrick, but 
obſerves the Mean betwixt em: As the Spout 


of a Pamp keeps to a conſtant Stream, tho' 


the Water in the 7abe riſe and fall at every 
Stroak, ten or twelve Inches ; yet the Side 
Streams, ſometimes exceed the Speed of the 
Middle Current, between C. Cabrita and the 
Congreſs-height : Hence it is obſerv'd, 

 Fifthly, That the Tidal Flood out of the 
Weſt, runs more ſtrongly from betwixt C. Tra- 
falgar and C. Spartel, than the Middle Current ; 
which obſerves a Mean between the higheſt 
Flood, and the loweſt Ebb ; and follows the 
Shores of Spain and Barbary, till it meets the 
N. E. Flood, between C. Cabrita and Apes 
Hil, where they Counter-ſell each other, till 
the Water be full thro'out the Striighr's Mouth 
( Tariffe and Tangier excepted ) till 55 that 
the Atlantick Flood, which made High-water 


on the Promontories of Freland, France and 


Spain, 
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Spain, at 3*; and fill'd their Porte, at 3; now 
reacheth the Bottom of the Streight's Mouth, 
and fills all full, at F5* ; and bears down the 
Eaſtern Ebbing, which damm'd up their Paſſage 
thitherwards, all the while: Till, 

Laſtly, As this Univerſal Deluge came from 
all Parts, and chiefly from E. or AM. with a 
Point or two of N. or & fo, after the Top 
of the Tide, has broken down the Rampire 
of the Tumour, that withſtood it; a gene- 
ral Puſh is made to the EH ard; yet, after 
half an Hour is over, it Ebbs every way at 
once, from the Topping Height: The Mid- 
dle flows Eaſtward; the North Stream, towards 
Gibraltar; and the South, to Ceuta Point with 
Freedom, without any Deffect ion for the firſt 
Half-Tide of Ebb : But rhe Remainder is dri- 
ven by the N. E. ſpringing Flood, by degrees 
tranſverſly, thwart the Mouth of the Streight, 
from C. Cabrita to Ceuta Point; to end this Tide, 
with the beginning of the next, and per- 
fect the Circle. | | 

The Pilot, having finiſh'd his moſt accurate 
Obſervation, gives us a Caſt of his Office; by 
directing, how to turn thro' the Streight's 
Mouth, the Wind being Weſterly : viz. To ply 
to the Windward on the Spaniſh Side, from the 
Point of Gibraltar to C. Cabrita, and from 
thence to Fa Tariffe: And, having Tided two 
or three ſhort Boards up to the Windward, 
a little before High-water, and the Race of 
Current out of the ft, the Ship is to be 
* Anchor'd there, till ſo much of the Tide be 
ſpent, as to get over to the Barbary Side; and 
take the Tide of Ebb, as to fall to the Weſt 


ward of the Point of Alcaſar, that ſhe may get 
TE > X 4 into 
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into the Bay of Tangier, by. a Low-water ; 
and obſerving the Tide, may turn at Plea- 


ſure. 
So eaſily are reſolv'd the Doubts and Dif- 
culties, ariſing from the various Tides and Cur- 
rents of thoſe Friths and Streights, that inter- 
fare between Seas. of all Sorts ; particularly 
the Magellanick, the Beſpborui, and that of 
Gibraltar; which, for the Multiplicity and Con- 
trariety of their Fluxes, ſeem to include and 
explicate all the reſt: Only certain Miſtakes 
remain to be rectified, concerning the Cauſes 
Whirlpools, found in ſome Seas; and of 
ubterraneous Rivers, fancied to be in others ; 
and both upon weak. Grounds, and for im- 
practicable Uſes, as ſhall be demonſtrated in 


the enſuing Section. 
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Of Whirlpools, firr'd up in the Sea ; their De- 
 pendance on the Tide; and, how they are oc- 
caſion d. . ee e 3 


INC E the whole Courſe of the Tide is 
O progreffive, and direct; as far as the Obli- 
quity of tranſverſe Coaſt and Shores permits: 
It occurs to enquire, How ſuch a circular Whir- 
ling of Water. can be ſtirr'd up, even in the 
Ocean itlelf, by its Means; and for What Uſz 
it may ſerve? And to direct our Enquiry, 
will not be amiſs to conſult thoſe Eddies 
in Brooks, and Rivers, which much reſemble 
"* , . „. din em 
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em nearer home; and examine, bon they 
are made to the Bottom; which may be done 
as good cheap, and with leſs Labour. 


Firſt, To ſtir up ſuch 7/hirlpools, as every 
ſmall Rill is capable of; it is requiſite, that 
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the Current which produceth it, be, in part, 


deflected by ſome Bank of Sand, Gravel, Cc. 
into a ſhelter'd adjoining Pool of calmer Water; 
where it has Liberty to wheel about its crooked 
Confinement, till it rejoin its own Stream, 
where it began to circulate : But falling with- 
in its former Compaſs, its Revolutions till 
become more and more contracted, ſpirally, 
and they terminate at laſt, Periwinckle-like, in 
the Center of their Circumgyration.; whither 
it carries all its Wreck of Straw, Leaves, &c, 
to turn around their own Center, without End 
or Lit; and the like happens in Rivers, and 
Arms of the Sea, where the freſh or ſalt 
Floods meet with Shores, or Shelves, which 
are apt to turn and wind em into Galphs, and 
birlpools, of a larger Extent. ee ee 
Secondly, It is to be noted, that Sand, and 
Sbelves under Water, as effectually cauſe the 
aforeſaid Deflection, & c. as the Banks and 
Shores do above it; and, by the Crookedneſs 
of their Channels, inflect the Sea-Currents in- 
to ſpiral Circumyolutions ; fo that the incum- 
ent Surface of the Sea-water, wheel, about, 
and is revolv'd circularly whence it. came, in 
compliance with the Streams underneath, by 
their mutual Coheſion, as aforeſaid : Thus the 
Effect is patent, tho' the Cauſe be concealed ; 
as well in the Ocean itſelf, as in our Ri- 
vert, or Arms of the Sea, according to the 
15 by . 8 1 4 e a? $+ we v9 * ſeveral 
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ſeveral Situations of the Bottoms they move 
upon. 

Thirdly, It is obſervable, that, while the 
Brook, or. River wherein they are found, 
continues riſing, the Wbiripool flows higher a- 
bout its Circumference, than at its Center; and 
when it falls, on the contrary: As other 
Streams are bjgher, at the Place whence they 
actually flow, than whither they finally tend: 
Hence it is, that Flewing, they gather the 
Wreck to their Centers; and when they fall, 
diſperſe it: So the Whirlpool, for the ſame 
reaſon, while the Tide ' 6 attrads thoſe 
Ships into its Center, which fall within the 
Compaſs of its Spires ; by letting em deſcend 
all che while, till they be overſet and ſwal- 
low'd up; which, upon its Ebb is caft up a- 
gain, and ſcatters their Wrecks around over 
the Sea, by a contrary Revolution. mg 
 Fourthly, To make this Appearance more 
remarkable, it is to be noted, 1/ff, That Flow- 
ing Streams are of a Convex Superficies, ſo as 
to be protuberant in the Middle ; and Falling, 
they become Concave : Hence it is, that the 
Flowing Tide, makes the Surface of the O- 
cean to appear raisd; and the Ebbing, to 
be as much depre/s'd ; which makes the Whir/- 

ſeem to ſinł into the Sea, at the one Sea- 


| ſon, and to riſe out of it again at the other: 


2dlz, Since flowing Streams cannot ep on a 
ſuddain, the Mbirlpocl riſeth longer, than the 


Impulſe of the Current drives it: 34h, The 


Channel which conveys it, being wider at its 
Entrance, than after tis ſpirally contracted; it 
muſt needs raiſe its Center much higher, than 


the Circumference. 
Two 


and Indraughts of Water. 


Two ſuch Galphs, as I have deſcribed, lie 
too near us to queſtion their Exiſtence ; the 
one, in our South Channel, near Normandy ; 
and the other is that famous one in the Ocean, 
upon the Coaſt of Norway; both which draw 
Veſſels /pirally into their Cavities, by the Help 
of the Flowing Tide; and when it Ebbs, return 
em back again from their Protuberances, ei- 
ther broken or whole, by the ſame vertiginous 
Tracts ; That, upon the Coaſt of Normandy, 
reſtores em to their former Liberty, ſ and 
ſound ; by gently unfolding thoſe Spires, which 
invol'd em before: But that other near Norway, 
daſhes em to pieces upon the Rock, in the 
Middle of it, and fcatters their Wreck all the 
Sea over ; without ſwallowing 'em down in 
Gulphs, or Rivers under-ground ; or caſting 'em 
up again, as is commonly apprehended. 


Hence plainly appears, that no Conſe- 


quence can be drawn, from the alternate Ri- 
{ing and Falling of thoſe Gulphs, that they hold 
a -Correſpondence with others of che ſame 
Nature, under-ground ; which ſupplies em with 
Water, when they want it ; and rakes it off 
again when they abound, by ſubterraneons Ca- 
vities made for that purpoſe : But, as a Spour, 
falling obliquely into a Tunnel, contracts a- 
like a Yhirling about its Brink, whether the 
Pipe underneath be ffop d, or open; fo do 
theſe Gulphs, without any ſuch ſubterraneous 
Communication, put on as diverſe Appearan- 
ces, by ſwelling or ſinking alternately, in all 
Places; and rejecting viciſſitudinariouſly, what 
they had attracted before. 

. | S er. 
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SE C-'Y.--K 


Amore particular Account of the Vortex, or Whirl- 
pool on the Coaſt of Norway; and, how it is 
cauſed in every reſpect. | 


T8 exemplify what I have ſaid already, 
1 of the Nature and Production of 
A birlpools in general, by the Recital and a 
farther Diſcuſſion of this, on the Coaſt of 
Norway : In order to infer, that ſubrerraneous 
Aquedutts, are no more required to produce 
*em in the Ocean itſelf, than in Brooks, and 
Rivers, where no ſuch Supplies can be pre- 
tended ; to deal impartially between them, 
(ſince the Diſparity mull lie, in the Diſpro- 
portion of the Cauſe, to the Effect): Firſt, I 
produce, in behalf of the Efe, the Deſcrip- 
tion given of it, in the Grammar of Geography ; 
which aſſerts ; that, in all Probability, the 
faid Mbirlpool is occaſion'd, by ſome mighty 
ſubterraneous Hiatus : And, on the contrary, to 
give the Cauſe its due Force, and Appli- 
cation, I expoſe it to the View cf Senſe, as 
well as Underſtanding ; and exhibit the Place 
Where, and How that Pool is ſeated, ac- 
cording to Mr. Molls Map of Europe; only 
enlarged, to ſhew what Advantage the Tide 
makes of the Situation thereof, to give the 
Water its #hirling Motion; agreeable to the 
Account already given of it, in the prece- 
dent Section: Take here, the ſaid 
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DESCRIPTION, N. 


15 


© Upon the Coaſt of NO RwAx, near the 


Iſle Hitteren, in the Latiude of 68, is that 
remarkable and dangerous Whirlpool, com- 
monly call'd MaoLsTRooM, and by Naviga- 
tors the Naver of the Sea ; which Whirl- 
pool is, in all Probability, occaſion'd by 
ſome mighty ſabterraneous Hiatus, and proves 
fatal to Ships that approach too nigh, pro- 
vided it be in the Time of Food; for then 


770 


the Sea, upwards of o Leagues round, 


makes ſuch a terrible Vox rEx, that the Force 


and Indraugbt of the Water, together with 


the Noiſe and Tumbling of the Waves upon 
one another, is rather to be admired than 
expreſs'd: But, as in the Time of Flood, 
the Water is drawn in with a mighty Force; 


ſo, during'the Tide of Ebb, does it throw 


out the Sea with ſuch a Violence, that the 
heavieſt Bodies, then caſt into it, can't 
ſink ; but are zoſs'd back again by the impe- 
tuous Stream, which ruſheth out with in- 
credible Force : And during that Time, is 
abundance of Fiſhes caught by Fiſher-men, 
who watch the Opportunity; for, being 


forc'd up to the Surface of the Water, they 


cannot well dive again, ſo violent is the 


© riſing Current. 


Seeing therefore the aforegoing Deſcription, 
is ſo far agreed with my former Account, that 
Currents are the effective Cauſe of Whirlpools, 
whereſoever they happen; as to acknow- 


ledge, that, in che Time of. Flood, is made 


that 


| 
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that terrible Vortex, that proves ſo fatal to 
Ships on the Coaſt of Norway: And that du- 
ring the Tide of Ebb, the Water is thrown out 
with Violence, that was draws in before ; 
and that is {aid to be the Cauſe, which being 
put, or taken away, the Efect correſpondent- 
ly followeth, or ceaſeth : The Tide ſtands 
Bir to be the Cau/e of the whirling Motion, 
as well on that Coaſt in the Sea, as the Cur- 
rents in Brooks and Rivers, do of their Eddie, 
and I birlpools, of a ſmaller Size. 


And if it be doubted, leſt the ſaid Cauſe 
ſhou'd want ſufficient Power, or Application, 
to produce ſo prodigious an Effect; as that, in 
all Probability, ſome mighty ſabterraneous Hia - 
tus were required, to help it out; the Situa- 


tion of the Place, is to be farther conſider'd; 


and the foregoing Map to be inſpected, to 
find where the Diſadvantage lies: Which (if 
any were to be found,) wou'd be exhibited to 
Satisfaction. 


Fir, As to the Application of the Tidal 
Force, on the Coaſt of Norway, where this 
Whirlpool rageth; ſince it ſetteth right upon 
all open Shores, from the Middle of the Ocean; 
and theſe of Norway, are extended from S. to 
N. and lie open to the Weſt ; the Weſtern Flood 
muſt fall upon this Pool, at the beſt Advantage; 
as lying ſituated between the utmoſt Points o 

the ie Ruſt and Losfoer, which bear N. and S. to 
each other: And, in regard the Vet Coaſt 
of the former 1/ang, lies extended from Cape 
(a) to Point (b) from S. V. to N. E. for four 
Leagues together; the Declixity thereof, con- 


tracting 
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tracting the Stream all that way, to a third 
Part, before it touch the ſaid Pool; it muſt 
be ſtronger and ſwifter, as three to one; to en- 
force that whir/ing Motion upon it more power- 
fully, than the common Stream of the Ocean, 
whence it came; and withal, its Current con- 
tinuing five Miles in Breadth, muſt ſupply ic 
with Water more abundantly. | 
2dly, As to the Point of Incidence upon the 
ſaid Pool at (1), the Stream drives its Mo- 
tion, on that Side, opportunely thence, from 
S. to N. as far as (c); where this Tidal Cur- 
rent, from (a) to (c), meets with that of (A. 
B. and C.), from the Back- ſide of the ſaid 
Iſle Ruſt; which, with an oblique Stroak, di- 
verts it to full North: And both their Streams, 
being conjoin d, are ſtraiten d, and ſwell up, 
on all Sides at once from the Eaſtward, by the 
Hands (o. p. and q.); and from the Nortb- 
ward, partly by the Stream (k. l. and m.); 
and partly, by the S. Eaſt Coaſt of Losfoer-Iſte ; 
from Point (h) to (f), and their joint Stream 
is forced thorow the Paſſage between (d.) and 
(f), to the S. Weſt, as far as (e), into lower 
and calmer Water; the Tidal Stream out of 
the Weſt, being in part carried off by Point 
(f), into the Bay between (f. and g), while 
their Stream is draws by the other Part of it 
towards (i. and (b), where the Circulation 

firſt began, and is now perfecte. 
34ly, This firſt Circumvolution of the Tidal 
Stream, about the Brink of the 7hiriped, be- 
ing finiſh'd ; the Flood brings on a Second Cir- 
cular Wave, which, by degrees, ſurrounds the 
former; till a Third, ſupervening, involves 
em both within its Compaſs; into which a 
Fourth, 
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Fourth,” contracts all Three ; as the reſt do ſuc- 
ceſſively one another, till the inmoſt pene- 
trates the Center of their Circumgyration, and 
puts @ Stop to that which follows it; and each 
to other, as ſo many Rocks, to break the pur- 
ſuing Waves; till the %, which flows 
higheſt, tumbles over all the reſt, from up- 
wards of to Leagues in Compaſs; with Noiſe 
and Diſorder, beyond all Conceit and Ex- 
preſſion ; the Navel-Tumour, towards Which 
they rend all the while, ſwelling to a Heighr 
extraordinary, during the Time of the Flood; 
which {till repears its Impulſe, and furniſheth 
Freſh- water perpecually, till ics Flux be 
oves-*-- | | I 
4tbly,-The Flood being ſpent, and its Im- 
pulſe loſt, the Tide of Eb», firſt withdraws 
the utmoſt encircling Wave ; which lets the 
next Fall after ic into the Deep; and the 
Third, after em both; and the Fourth, after 
all; and the reft ſacceſively, tumble one over 
another; *till the Central Tumour ( which 
{wells all the while), be let fall over alrhoſe 
accumulared Ridges of Water, which ſup- 
ported it, from the Summit of its Heiglt a- 
round, to the Bottom of the Ebb, with an ir- 
reſiſtable Precipitation: So as to puſh away 
whatſoever is thrown into it, that Fs heavieſt 
Bodies can ſcarce fink; and the Firs of Fiſhes, 
can no more ſerve em here, to eſcape the 
Fiſhers Nets; than Rudders can fteer Ships out 
of this Whirlpool, and fave em from ſtaving 
in Pieces: So uſeleſs and improbable, are 
ſubterraneons Hiatus's, found under the Sea, in 
this Section; and as vain and impoſhble, in 


the next. 
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S1 1 


Of Indraughts of Water, and Subterraneous 
Rivers; and thiir Accommodation to Land and 


Sea. 


HE Guiphs, and Whirlpools,, mention'd 
in the precedent Section, are fo com- 
monly conceiv'd to be Indraughts of Water, 
holding an alternate Communication with 
_ Rivers, and Caverns filld wich ſuch Matter, 
F under-ground ; that, to go about ( as I have * 
6 done) to diſprove it, ſeems to be a flat De- 
nial, that any ſuch ſubterraneous Paſſages and 
Receptacles, are probable : I ſhall, inſtead of 
that, labour for an Accommocation, by Re- | i 
plying to what is uſually urg'd in behalf of {1 
their Exiſtence. | 1 


Firſt, When it is objected, that ſuch In- = 
draughts of Water, as the aforeſaid Gulphs are 
imagin'd to be, are required to keep Inland 
Seas within their Bounds, and to prevent Lakes 
from overflowing ; and the Caſpian is inſtanced 
for ſuch ; which, notwithſtanding the Con- 
fluence of ſeveral vaſt Rivers into ir, of which 
the Volga is one of the firſt Magnitude ;. yet 

. ſwells not with its Floods ; nor, in the leaſt, | 
reſents the inequality of Rain in inter, a- = 
bove the Drought of Summer: =— 

It is reply d, that, in regard all thoſe Rivers | 
drain no more Ground by their Floods, than 
the Caſpian watereth with its Vapours ; it can- 
not ſpare any Surpluſage of Water, to over- 

| flow its Shores ; nor needs that Sea to ſwell in 
Winter, 
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Winter, while the Volga is frozen up in the 
North ; and the Snows are not thaw'd about 
Nowogorod, till Mid- April; and are not diſ- 
embogu'd, at Aftracan, into the Caſpian, until 
Midſummer ; tho the reſt of the Rivers moſt 
abound with Water, for all that Seaſon : Nor 
is it to fall in Summer, upon fo vaſt a Recruit, 


when thoſe Rivers are almoſt dry'd up, by the 


ſcorching Beams of the Sun: So that no ſuch 
Gulph: are required, to keep it up to the ſame 
Height, at either Seaſon. 

When it is alledg'd, that Guadiana finds a 
ſubterraneous Paſſage, ſeven Leagues long, to 
prevent its Inundation of a conſiderable Part 
of Spain; and the Caſpian mult do the like, 
to paſs off the Streams aforeſaid, perhaps into 
the Euxine, that Perſia, &c. may eſcape the 
ſaid Misfortune : 

It is again reply'd, that the Parity doth not 
hold, to make good the Conſequence: For, 
alctho*' ſuch Paſſages be as poſſible, in both 
Caſes, as it is for Bridges to bs made, either 


by Art or Nature; and for Rivers to paſs un- 


der'em, upon a competent Deſcent ; and ſuch 
an one is neceſſary, in the former Caſe; yet 
it does not appear to be either uſeful, or pra- 
cticable in the later: For Firſt, the Caſpian, 
being of equal Extent with our Great- Britain, 
and lying as far South as France; to expand thoſe 
Streams, and expoſe 'em to the ſcorching Beams 
of the Sun; ſeems ſufficient to reſolve em in- 
to Vapours, and prevent its Overflowing : 
Nor 3s ic probable, that the Euxine Sea lies 
lower han the Caſpian ; ſince the ſaid Rivers 
run a leger Courſe, and require a greater De- 
ſcent, than any in Europe: Belides, Spain 15 

els 
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leſs need of ſuch a Lale; being, on three Sides, 
ſurrounded by the Sea; than the Nations bor- 
dering upon the Caſpian, at ſeven hundred Leagues 
diſtance from it: But wonderful is the Divine 
Providence, and faithful to his Promiſe; to 
water a conſiderable Part of 4frick with the 
Flood of Nile, like a Garden; and a no leſs 
Compaſs of Ala, by the Vapours extracted 
from the Caſpian Lake, with the Dew of Hea- 
„ | 

And whereas is urg d the Neceſſity of ſuch 
ſubterraneous Currents, out of ſome Seas into 
others, which wou'd otherwiſe prove ſuper- 
fluous, and unaccountable : Anſw. As is miſ- 
takingly conceiv'd of the Coafting Stream, on 
the South Side of the Mediterranean, which fol- 


lows the Barbarian Shore, from Gibraltar, Eaſt- 


ward, as far as Aleppo, without any Return: 
And of the Current on the Weſt of the Adria- 
tick, which runs perpetually Southward, along 
the Calabrian Coaſt, as far as it reaches: For 
theſe (as I have already ſhewn) are only 
Currents, that make Reſtitution for the Tidal 
Tumours, that follow the oppoſite Channels, 
which circulate into each other: But what is 
worth the Remark is, that the ſubterraneou? 
Conveyances of Water, which are fuppos'd to 
paſs out of theſe Seas into any other, are ab- 
ſolutely impoſſible; the Adriatick, lying on the 
ſame Level with the Mediterranean, which hes 
lower than the Ocean itſelf, that flows into it 
without Intermiſſion. K_ | 
Yet upon ſuch Surmiſes as theſe, ſome Au- 
thors fancied the Earth to be an Animal, which 
ejected the Tide, and ſwallow d it down a- 
gain by Reſpiration, ehro* bottomleſs Gulpbs, 
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and Indraughts of Water, reported to be found 
in ſome Seas ; yet ſo rarely, and with ſo /itrle 
Effect, even upon the adjacent Shores, that 
they cou'd no more be thought to influence 
the common Courſe of the Tide, around the 
Univerſe ; than that the Flame of a Candle 
might ſuffice to illuminate a whole Nation: 
But, perhaps thoſe Authors only pretended 
to fancy ſo, for an Eſſay cf Mit, to try whe- 
ther this Opinion (as abſurd as it appears) 


was not as defenſible, as any of the reſt that 


were {larted, about the Cauſe of the Tide; 
to turn all their Search after it into a Feſt. 


No leſs vain and groundleſs are the Imagi- 
nations of thoſe, who ſtill frame to themſelves 
fuch impracticable Exiſtences, as ſubterraneous 
Rivers, Cc. without any juſt Occaſion ; or 
even a Poſſibility to be made other Uſe of, 
than. to diſcourage their Followers, from 
Tearching into the true Cauſes, of the Sub- 


ſtance of the Tide; or any ſuch Appearances 


of it, as theſe odd Fancies are pretended for; 
and to drive em into an utter Deſpair of ever 
arriving to any ſolid Satisfaction, in any ſuch 
Matters: And in the mean time, they ſerve 
their Authers themſelves, as often as they 
chance to fall upon any D/fjcu/ty, which they 
cannot tolerably explicate, for Subterfuges to 
conceal their Ignorence, and Starting- holes to 


make their Eſcape. 
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Inſtances of unaccountable Tides,&c. 


SE CT, xt 


A Recital and Explication of ſuch Inſtances of 
the various Motions of the Tide, which ſeem ta 
be the moſt unaccountable. 


O begin ( for Method's ſake) with thoſe 

Tides, which immediately affect the 

Ocean it ſelf; where the Influence of the 

Moon's Preſſure finds the leaſt Reſtraint from 

any Interruption by oppeſire Coaſts and Shores ; 

and thence proceed briefly in order to the reſt, 
as behoves a Rehearſal: | 


The Firſt Inſtance, which is ſuggeſted to 
frame this Order, is, that at Cayen under the 
Equator, the Spring- Flood makes not High- 
Water cill the fourth Hour after the Moon's 

Soutbing; nor till the /ixtb, after ſhe has paſs'd 
the Great Meridian; and conſequently, ſhe 
had made an Ebb at their Interſection, by the 
Preſſure of her Preſence, juſt when it was 
Flood upon the ſame Meridian, within the Tem- 
perate Zone: Expl. Which is quite contrary. to 
the common Opinon,; (vix. That it is Flood 
and Ebb in both Places at once) but exactly 
agrees with Matter of Fact, and the forego- 
ing Doctrine. 

Secindly, It is no leſs wonder'd at, that the 
Flood upon that Iſand, ſhou'd ordinarily riſe 
no higher than ſix Foot; and the Spring-Tides 
never exceed the reſt, above ix lucbes; eſpe- 
cially lying fo near the Congreſs of the Erhj- 
opick, and Ailantick Floods, upon the Equa- 
tor: Expl. But it is leſs ſtrange, in regard 


þ 3 they 


202 Tnflances of unaccountable Tides 


they arrive not thither at the ſame Hour; ſo 
that that which comes rt, carries off the 
Stream of the later, before it can mount to 
the Height, which is ordinary in other 
Places. 

Tbiraly, The Ethiopick Flood is deſcribed to 
come with much more Violence out of the 
South, towards the Line, than the Atlanticł 
does from the North: Expl. And there is good 
Reaſon for it; ſeeing the former is dilated 
from the Tape of Good Hope, to the Magelanick 
Streight ; and becomes Nat more contracted, 
by the inclining Shores of Braſil and Congo, 
to enforce it all the while; whereas the later 
ſpreads itſelf to a greater Breadth, along its 
Paſſage from our Britiſh Coaſts, till it reach 
the Equator, and becomes weaken'd as much, 
by its Expanſion. 

Fourthly, Tis obſerv'd, that it advanceth 
not to the ſame Pitch, at the Tropicks, that it 
doth upon the Equator, on the one Side; or in 
the temperate Zone, on the other : Expl. Becauſe 
the Tropicks are the Axes of the Tide's Libra- 
tion; and fo it muſt rife and fall to its full Ex- 
tent, at each End of its Reciprocation ; while 
the Center, whereon it moves, remains fix'd 
-and ſteady. | 

Fifthhj, Tis obſerv'd, that tis High- water 
at once, on both the Eaſt and Weſt Sides of the 
Atlantick, in the ſame Latitude ; as on the 
Coalts of New- England in America, and of 
Poitou in France; aſter three Hours Ebb in the 
Middle, and ſo long Abſence of the Moon 
from the Great Meridian: Expl. Becauſe the 
Tide had departed each Way, from it, to- 
wards the Eat and Weſt, to the like Diſtance, 

| in 
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in equal Spaces of Time; or elſe the parted 
Floods had been as different, both for Height 
and Time; as the Tides at the Canaries are 
( which lie zearer to that Meridian ) both 
ſtronger, and come ſooner thither, than 
thoſe at the Caribees, on the other Side of the 
Atlantick ; becauſe they lie farther diſtant 
from its Center, which is their common 
Source. „ 

Siæxthly, Mariners find, more to the North- 
ward, a ſtrong Flood at Hudſon's Bay, and a 
very weak one on the Coaſt of Norway : 
Expl. Inaſmuch as the former opens its wide 
Mouth immediately to the Great Meridian, its 
common Tract ; whereas the later declines 
it no leſs to the Eaſt ward; and lies more re- 
mote, to the Northward, from the Courſe of 
the Moon, which ſhou'd enliven it. 


Concerning the different Influence of her 
Preſſure upon our narrow Seas, and Lakes ; 
ſome have no Tide at all, as the Caſpian and 
Euxine Sea; for want of Communication 
with the Ocean ; beſides, they have neither 
Extent, Figure, nor Situation, proper for 
that 4 whereas ſome Lakes, which 
are wholly ſequeſter'd from all Commerce 
with the Sea (are reported to be in the North 
America, of which Two ) having Extent and 
Situation proper for ic, Flow and Ebb, peri- 
odically, by the Moon's ſole Influence, 
twice in twenty four Hours; tho' they ſome- 
times intermit, or elſe reach not their uſual 
Height, as is aforeſaid. 

And as for the Baltick and Mediterranean 
Seas, which lie open to it; the Tide of the 

| 4 Ocean, 
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Ocean, being almoſt ſpent in the German Sea, 
before ir reacheth the Sounding ; the former, 
as lying too far North, to be influenced b 
the Moon's Preſſure, looſeth the Tidal Ef- 
fet: And the later, which lies at a more 
convenient Diſtance, partaking it with Ac- 
commodation ; it moſt abounds where it has 
moſt Liberty torowl towards the North; as at 
Marſeilles, 1n the Adriatick Gulph, and the 
Levant. , N | 

Nor is it more ſtrange, that the ſame Flood 
ſhou'd riſe fifty Foot at Hull, Sixty at Briſtl, 
and Seventy at St. Malos: In regard that at 
the Firſt Port, our South and North- Britiſh Cur- 
rents redouble their languiſhing Forces, by 
their mutual Occurrence; at the Second, the 
Sewern-Sea gapes with ſo wide a Mouth, to 
drink in the Ocean; and ſwallows it down 
fo narrow a Gullet, to raiſe the Tide to a 
Height extraordinary ; and at the Laff, the 
Bay, with a ſtretch'd-ouc Arm, takes in near 
2 third Part of our South Channel, and brings 
it almoſt co a Point at St. Michael's Sea, to 
exalt it above the reft. | | 

And in regard the River Garrone can con- 
tain to Floods at once, having a ſtreight 
Channel, wich Length, Breadth, and Depth, 
capable of em; we need not wonder, that 
ur Tides ſhou'd be kept on foot at once, 
in the Sea, at much farther diſtant Places; as 
at the Equator, Plymouth, Hull, and Amſter- 
dam; {till purſuing one another, at twelve 
Hours diſtance, as it were from four ſeveral 
tages; upon the ſame Road. 

AS for EE Tides, which happen 
oferer than twice every wenty-tour Hours, 


recited and explain d. 


in the ſame Place ; they are- occaſion'd by a 
Diviſion of the common Tide, paſſing into 
the lame Gulph of the Sea, thro' diſtinct 
Channels ; and of fo unequal Speed, that 
the one may Flow and Ebb, before the other 
arrives; as ſometime happens in our 1riſh Sea, 
thro” its South and North Channels out of the 
Ocean. 3 = 
And in caſe a Second Gulph ſucceeds the 
Firſt, and the Channels conducting 'em thi- 
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ther, ſubdivide the Four Floods already made, 


as it happens in the Euripus behind the Negro» 
ponte, to make em up Eight ; if One be with- 
drawn within that Space of twenty- four Hours, 
as it happens there by the Moon's Abſence, 
only Seven muſt remain: ſo on the contrary, 
the Cauſes of the Tide's Multiplication being 
reversd, an equal Re- union muſt follow; fo 
that Four Tides may be conjoyn'd into Two, 
and theſe Two be re-joyn'd into One, by acting 
Counter to each other, (as in the Port at 
Tunkin ) by their different Application. 

Laſtly, Whereas it is obſerv'd, that the 
Courſe of the Tide rather adheres ro the 
Mean Motion of the Moon, than to either of 
the Extreams ; *tis becauſe the Ocean which is 
mov'd, conſiſting of a ponderous, as well as 
voluble Element, muſt ſtill hold to its own 
Pace : like a long Pendulam ; Which more re- 
gards the equal Pciſe of its own Weight, than 
the un«qual Draught of the Clock, which keeps 
its Swinging on foot. 

And whereas the Swings of the Tide moſtly 
continue to riſe higher, for ſome Days, after 
the Change and Full; as January is moſtly 
colder chan December, and Jul) hotter than 
| Fune, 
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une, after the Sun has left his higheſt and 
weſt Stations: tis becauſe, in all three Caſes, 
the active Power of the Sun and Moon de- 
creaſeth leſs than the paſſive Reſiſtance in the 
Subject Air and Water doth, to hinder the 
Encreaſe of the Effect. 5 
So fully are reſolv'd the diverſe Appearan- 
ces of the Tide, in all Seas, Rivers, and Lakes, 
within the Compaſs of our Acquaintance : 
and doubtleſs the Reft, thro'-out the Univerſe, 
fo far ſympathize with ours, as to be reſolva- 
ble upon the ſame Grounds, with equal Satiſ- 
faction: And altho' the Matter thereof, be- 
ing phyſical, may ſeem to include Obſcurities ; 
yet the Form, which is Local Motion, ſtirr'd 
up by Trufion, properly belongs to Mechani- 
cal Conſideration, which admics no Doubt, 
when the Matter of Fact is manifeſt to Senſe 
and Experience. Hence it is to be inferr'd, 
that the a&ive Power of the Sun's and Moon's 
Preſſure, being proper to raiſe it; and the paſ- 
foe Diſpofitions of all thoſe Seas, Rivers, and 
Lakes, adapted to receive it's different Impreſ- 
fions, in the Places aforeſaid; the Effect muſt 
needs follow, as to its Subſtance, upon their 
due Application. Tho in what Meaſure (the 
Ocean, whence it firſt ſprings, being unſa- 
thomable ; and the Air, which conveys it, 
how compreſſible not yet known, ) be left 
ſomwhat uncertain, 
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SECT, XIII. 
The CONCLUSION: 


WWherein the Modern Dofrine of Attraction, and 
its Fitneſs to explicate the Phænomena of the 
Tide, 3s conſidered. h 


_{J Aving in the preceding Chapters de- 
liver d my own Thoughts concerning 
both the Cauſes and Effects of the Tide, as far 
as I could find them warranted by Obſerva- 
tion and Experience, the beſt Guide of Spe- 
culation: I thought to have ſhut up my whole 
Diſcourſe with the brief Recital and Explica- 
tion of ſuch anomalous Motions of it, which 
ſeem'd the moſt unaccountable ; without en- 
gaging my ſelf in any Controverſy, or med- 
ling at all with the different Sentiments of 
others. | 
But this grand Principle of Attraction, which 
ſo ſucceſsfully has been made uſe of, by the 
moſt celebrated Philoſophers of this Age, in 
ſolving ſome of the abſtruſeſt and moſt im- 
portant Phænomina of Nature, being apply d 
to this alſo of the Tide; makes it neceſſary, be- 
fore I put an end to this Treatiſe, to ſubjoyn 
ſome few Reflections on its Sufficiency to pro- 
duce the deſired Effect, as well as its Agreea- 
bleneſs with conſtant Obſervation and Matter 
of Fact. 

And Firſt, Whereas it is confeſs'd on all 
Hands, that the Moon has a much greater 
Share in raiſing the Tidal Tumour, than the 
Sun, 
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Sun, which far exceeds her in Magnitude, 


purely with Regard to her greater Vicinity to 
the Sea: To argue conſequently upon the 
ſame Grounds of Attraction, it muſt be con- 
cluded, that our Terreſtral Globe, thro' the 
great Advantage of its Bulk, (its Maſs of 
Matter being to her's, nearly as 26 tor ) and 
its cloſe Approximation to the Ocean, muſt, 
by a juſt Computation, be much more ena- 
bled to reſtrain the ſaid Tumour, than the 
Moon's Attraction can poſſibly be to raiſe 
HK. 
2dly, To make t Floods diametrically op- 
poſite to each other with one diurnal Revolu- 
tion: we have ſhewed ; how the Riſing Moon 
gradually depreſſeth the Sea into an Ebb, be- 
tween the Tropic's, till her Southing : The 
Water ſo deprelſs'd correſpondently advancing 
all the while to Floods, collaterally beyond 
em, upon the ſame Meridian: Each of which, 
by,falling, in the next ſix Hours, into an Ebb, 
fetcheth itſelf up; by Libration, upon the E- 
guator, to the ſame Height, at her Setting: 
And ſix Hours after, returns at Midnight, by 
Caunter- libration, to the ſame Point whence it 
firſt came; to counterpole, at 12 Hours end, 
the Flood, which is rais d by her Preſſure with 
the Antipodes; both hap'ning, in diametrically 
oppoſite Points, at the /ame Inſtant, And 
the like Contraprfiii-n muſt be concluded of all 
the Floods and Ebbs within or without the 
Tropics reſpectively. But now to make High- 
Water in both Places at once, by one ſingle 
Draught of Atiraction; maugre its Reluctance, 


and the Water's Centripeta/ Tendance, joy nt- 


ly hindring its being rais'd on the contrary 
Side ; 
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Side ; and this without calling in the Aſſi- 


Nance of Tidal Libration and Reſtitution, to 
continue a Counter-motion in all Places, and 


at all Times reſpectively, ſeems to me incon- 
ceivable. 1 os” 
34h, Beſides the Conſonancy of this Suc- 
ceſſion of Ebb and Flood (by Libration and 
Counter. libration) to the Laws of Statics ; it 
gives, moreover, but little or no Diſturbance 
to the Sea or Navigation: For, in regard the 
Riſe of the Tide above the Ocean's common 
Level, near the Equator, ſcarce exceeds ſix 


Foot, as has already been obſerv'd ; and its 


Ebb's Depreſſion ſinks only ſo much below it; 
and their Riſe and Fall beyond the Tropics, 
can be no more than anſwerable thereto : 
And again, the Motion of the interpoſing 
Sea, to ſupply the Extremes, is ſtill proportio- 
nate : Hence, no part of it needs move faſter 
than about 6 Foot from its Fellow in 6 Hours 
Space ; the whole Body of the Ocean's Wa- 
ter moving together at the ſame ſow rate: 
So little Diſturbance doth the Tide give to 
the Sea itſelf, or Impediment to Navigation, 
in either reſpect; whereas Attraction, by 
drawing the Surface of the Sea toward the 
Equator, and letting it fall back again toward 
the Poles, reciprocally ; cauſeth ſuch à pro- 


greflive Determination in it, as muſt needs 


put the Ship quite out of her Road, at fo vaſt 


a Rate, as to render the Art of Navigation im 


practicable. Add to this, that the Figure of 
the Earth being ſuppos'd that of an oblate 
Spheroid,” and ics Diameter toward the Poles 
ſhorter than toward the Equator ; the Water 


of the Ocean, rais'd by the Moon's Attraction 


be- 
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between the Tropics, wou d deſcend by its 
own Weight, after the Force of that Attracti- 
on was over, with a Degree of Acceleration 


proportionate to its Acceſs toward either Pole; 


Voyage. 
24ly, That High-water ſhould always at- 


which muſt occaſion yet farther Inconveni- 
ence to the Sailor. 

athly, The Moon's Courſe holding perpe- 
tually between the Tropics, or near unto 
em; the Force of her Attraction ſhou'd draw 
the Flux of Tide conſtantly that Way ; and 
withall, ſhe paſſing ſucceſſively from one Me- 
ridian to another, it ſhou'd reſpectively at- 


tend her thither: Beſides, the Lines of her 


Attratt ion, the ſhorter and more perpendicular 
they grow, their Operations ſhou'd become 
the more powerful ; and the farther the Flood 


follows ics Draught, the higher it ſhou'd be 


advanc'd ; whence it. muſt needs follow, 
1/, That the proper Tendence of the 
Tide ſhou'd drive it from Eaſt to Weſt, and its 


Waves be ſtill more accumulated to the Veſt- 


ward ; whereas Experience tells us, that the 
Mariner ſuffers nor the leaſt Drift of his Ship 
that way, fave by the Trade-Wind, which 
floats-on the Surface of the Water ; whilſt the 
Tide dives into the Deep, and keeps its Sta- 
ges in the Ocean, under Water, North and 
South, without the leaſt Impediment to his 


* 
o 


tend the Moon's Motion, from Eaff to Weſt, 
around the Globe; and that ic ſhou'd be 


Flood every where, when ſhe is actually pre- 
ſent upon the Meridian of the Place: Where- 


as, it has been made appear, by divers Inſtan- 


ces, in the foregoing Treatiſe, that it is con- 
ſtancly 
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Concluſion: _ 


ſtantly both High and Low- water at once un- 
der the ſame Meridian, tho' in far diſtance 
Climates ; that is to ſay, Low-water between 
the Tropics and the Equator, while the Moon 
zs actually preſent there, to ſtoop it by her 
LL © Preſſure ; when it is High- water between the 
Truropics and the Polar Circles, under the ſame 
Meridian, by way of Reſult, at a farther Di- 
ſtance fre her. 8 | 
3aly, It muſt alſo follow hence, that it 
ſhould flow higher at the Tropic of Cancer, being 
more South, than at the Srreights of Gibralter ; 
and at the Caribees, which lie moſt S. eſt, 
than in any other Part of our North Atlantic; 
| quite contrary to all Obſervation. 
At leaft, higheſt Water ſhou'd conſtantly 
happen where the frſ# Meridian interſects the 
| Equator, when the Moon is actually near the 
| ſame Point, to give her attractive Power the 
.  beft Application: The Subject Ocean, being 
here equally diſpos'd to receive the Effect, by 
the greateſt Liberty of Sea-room poflible to 
produce it: Yet on the contrary, there, and 
then is found the loweſt Ebb: as has been 
proved from the beſt Accounts of Navigators, 
and their 7ide-Tables. 

Laftly, Altho' it cannot be denied, that the 
Tidal Tumour may be cauſed by Allevation as 
well as Depreſſion, as has been already noted z 
Yet, in regard, Attraction is no other than an 
occult Quality, whoſe Operation being unex- 
plicable from any of the known Laws of Mo- 
tion, ( efpecially by ſuch who maintain the 
Neceflity of Yaczities) is to be refolv'd 
merely into the Omnipotent Will of God; 


and therefore much leſs accountable for than 
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TRUSION, which is viſible to the Eye, and 
tractable by the Hand: I hope I may obtain 
a more eaſy Pardon from thoſę excellent Per- 
ſons, who in the Earneſt Purſuit of Truth, 
have bęen led into a different Sentiment; if in 
this Matter I have had Recourſe to Preſſure 
alone: which is manifeſt to Senſe ; whoſe - 
Effects are undeniable ; and which anſwers all 
the Pbænomina of the Subject I have endea- 


vour d to explicate. 
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